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Tothe KR ighr W orſhipful, 


Sr Richard Conmse 


Knight, 


The Authour preſents theſe, with his 
other bclt Services, 


S He trar ſcender cre of yeur Fnow!ledee in 
all noble and Pl Scien. es }. hath 
kerehterex my ambition preſumpinu- 
ouſly to affix 0 you this Ledtcatron, 
and to thu boldusſſe its pour love and 
favour that invit:s me, and prevents ns too, of all 

| Apologres for my thus doing. For truly I (þ ould not 
ſo boldly have adventured to ſhroud this unwo-thy 
Piece under the winos 0” your worthy Patronage, 
| were 1 not aſſured, that as in ju gemrnt you are ables 
| 7o diſcern of it ; ſo in you nob'? dijjoſition willing 
fav ourably to accept it. The poor I F ons [Mo mites 
being the utmost of her ability, nas auepted of by 
biz, who way gveater than the greateſt of Mor- 

| tals, far above the oreat gifts of the Rich ; which 
Mk 2 imboldeus 


The Epiſtle Dedicatory. 


t9 defire your Worſhip, to vouchſafe me both pardon 
for my preſumption, and acceptance of my little mie, 
which having obtained, I ſhall thigck my ſelf and 
work, to have a ſufficient proteftion azainit all Cy 
rical ad ill-affeed Detraftors, a thins which all 
mens works (how exclent ſever) are ſubject unto, 
(much more mine) and therefore into the wide Ocean 
I dare not commil my weak veſſel, without ſome able 
Tilet, (uch as your Noble Self, whoſe ſound judge- 
ment and great learnind 4 ſo well Rnown, thit your 
name prefi xt bef oremy Buok, witl be not onely a de- 
fence againſtthe carping of Loyliſls but alſoto begit 
a good affettion in the Readers. Not ta trouble: your 
worſhip more with words , my hope # , that this my 
boldneſſe will be imputed to a will, rather to do you 
ſervice than otherwiſe, mioht your Worſhip be plea- 
ſed thereof ſo to make conſtruttton, I have aitained 
my acfired end, who am 


Your Worlhfps 
cycr to ſerve you, 


Seth Partridge. 


inboldens me (without doubt of obtaining) humbly 


| 


— OO EE—_———_R__— 


TE RR 


Ye 


To the Reader. 


Ricndly Readers, you have here pre- 
.(crted ro your view thoſe moſt ex- 
cellent Scales, or Lines of Numbers, 
Sines, and Tangernts doubled, by mcans 
ot the moving whercof, the uſe of 'Compa !fes 
1s wh ly avoided, and the queſtion reiolved, 
by app'ying the Scales one to another. Some 
men (I know) have laid aſtde the ufttng o of the 
ſingle Scales, becauſe with an ordinary pair of 
Compaſles 02 a large Scale, they could nor 
work mary cxamplcs they defired. Burt by 
thele double Scales, how large ſoever, he ſhall 
never be troubled with an y Compaties, nor 
the work nevcr to out-run the Scale. And be- 
lides, upon the Inſtrument may be inlerted 
any other Scales or Lines, asare for meaſara- 
tion, or otherwile , ſuch as each mans calling 
and occaſions do moſt require, and ſo make 
the Inſtrument of general uſe. To plead tor 


| my Book, I will not, the Subje& whereon it 
| treats, will do that better than I ca n,l ainſure 
- hereis a good Subject, a good piece of cloath, 


it rhe oarment be not —— in the making, 


if itbe, the fault is inthe borchi ag Taylor, not 


A Li 


To the Rea. 


in the ſtaffke, The Ingenious (I know) will 
wink at faults, for they know themſclves ſub- 

1.& to them, and faults declare mento be bur 
men. As tor curioſity in the method, here is 
none, nor was any intended, my diſhes being 
dreſt, notas ata Feaſt, but as at an Ordinary, 
nor placed in fo methodic.l an order as they 
might have been, Itaking hings not ordcrly, 

but at an adventure, and as it happ »enedto COME 
into mind : I know my Subject, nor method, 

will pI-aſe all, yet I doubr not; bur it will 
plcale ſome. What the ignorant lay of it, I 
care not, they are like the Fox, that d. ſpiſed 
thee! rapes, becauſe they grew C2 high hecould 
not reach them. And what the ſpitc ful ſpeak 
of it, I paſſe not, thry are like the filthy Fly, 
thar ſeeks all over t! e b. dy foraſore, and when 
it cannot find one, it makes one. It is the cen- 
ſure of the impartial, jndicious and loJid Judze- 
ment which I reſp: &, to whom I wli ſtand, 

and to which oncly I will ſubmit, reſiiag Ser- 
vant to all ſuch, while I am 


Seth Partridge. 


Double Scale of Troportion. 
The Delcription and Uſe of an Inſtru- 


ment confiſting of Doubled Scales. 


Whereby all Concluſions Mathematical may be per- 
formed onely by Application of Scalcs. 


— — 


CHAP, 
- TheI nſtrument de ſcribed. 


bs He Inſtrument whereof I treat in this 
Book, 1 call the Dexlle Scale, for that 
the Scalcs, or Lines thereupon, are 
doublcd, fo and in ſuch manner,that 
| by applying the one to the other, they will of 
| themlelves reſolve any queſtion Mathematical, 

that may be done by the Pen, or by Tables of 

Sines, Tangents, and Logarithms. The Scales 
| principally inſcribed thereupon, are thoſe moſt 
H A 4 admi- 
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admirable Lines of Numbers, of Sines, and of 


Tangents, whoſe uſe hath been heretofore ſct 
forth, onely to be wrought upon with a pair of 
Compaſſes, and no otherwiſe. But I have fo 
contrived them double, upon an Inſtrument to 
move, or flidealong one by the other, in ſuch 
manner, that upon the fame, without any afl- 
ſtance of Compaſles, I can work all Conclu- 
tions Mathematical, that can be wrougat by 
the ſingle Lines, with the help of Compaſſes, 

doth in Arithmetick,Geometry,Trigonometry, Aſtra- 

nomy, Geography, Navigation, Gaging of Veſſels, 

Fortification , Gunnery, Dialling, Yea, and thc 

Uturer too, may hereby alſo compure the truc 

intcreſt of his money. In all which, I [hail give 

you ſome examples for your inſtruction, in the 

uſc of my Double Scale. 

The body, or matter whereof the Inſtru- 
ment is made, may be either of Braſfc, or of 
very good and well ſeaſoned Box. Ir confilt- 
cth of three pieces, or Rulers, each one about 
half an inch in breadth, and abour a quarter of 
an inchin thickneſle, more orleſle, as the Ma- 
ker and Vier of them pleaſeth ; and for their 
length, they may be made to what length you 
will, either one foot, two foot, three foot, or 
more or leflc, for they are not limited ro any 
leagth, oncly the longer they are, the larger 
and more will be the divifions of the Scales, 
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and ſo conſequently the more cx:& in opera- 
tion. Thcſe three Rulers , or pieces of this 
Sale,arc to beall of one even length and thick- 
nefle, and the cdges ſo evenly joynted, that 
they may juſtly ſlide along cloſe one by 
the other, having at cach end a little plate of 
Braſſe, or wood fitted to hold them cloſe to- 
octher, & lo faſtencd to the two out-fide pic- 
ces, that they may be kept ſteady, and the mid- 

dle Ruler to f)ide to and tro between them. 
The Lines, or Scalcs ingraven on this In- 
ſtrument, are the ordinary lines of Numbers, 
of Sincs, and of Tangents, onely they are ſet 
on double, that is, once vpen one Ruler, and 
once vpon the other, upon one and the ſame 
joynt, as the line of Numbers is ſet both upon 
one of the our-f{ide pieces, and on the middle 
;ece, that is, on both ſides the joynt,and num- 
beied on both, and ſo ſet tothe very edges of 
both Ruſcrs, that both lines bcing joyned to- 
gether , may appear 1o be but as one line of 
Numbers, and this line of Numbers is (as it 
were) twice repeated,or doublcd inthe length 
of the Rulcr, that is, Þcginnirg with 1 at one 
end of the Ruler, which I call the lower end, 
and continucd to 1 or 10 at the middle, :nd 
from thence bcgin again, and continued to 10 
or 100 at the upper «nd, Alſo upon the other 
ſide of the Rulers, vpon the ſame joynr, is in 

| like 
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like manner fct a like line of Numbers, and 
this line of Numbers is fitteſt to be uſcd with 
the line of Tangents, as that on the other ſide 
is wich the lines of Sincs, without any turning 
of the Inſtrument. But you may omit on the 
lincof Numbers upon one fide, onely obſcr- 
vine to turn the Inſtrument, when the work 


D. 
requireth to be done on ſcveral lines,as in the 


{ſequel it will appcar. 

The Scales, or Lincs of Sines, arc in like 
manner {ct on twice, that is, onee upon the 
other edge of rhe middle piece, and alſo on the 
in-ſide of the other out-fide picce, and they 
are to be ſet on, upon both ſides the joynt, that 
they may appear as one line of Sincs, being 
laid cloſe together, and nnumbers ſct to the 
Diviſions on both parts, and is in the lines of 
Numbers. 

Thelines of Tangents isſct uponthe other 
fide of the Rulers, oppoſite to the lines of 
Sines upon the ſame joynt with them, and like- 
wile1o ſet upon both parts of the Inſtrument, 
that the parts being laid cloſe together, the lines 
ray appear to beboth as one line of Tangents, 
and numbercd on both parts to 45 at the 
upper end, againſt 90 on the lines of Sines, 
and from 45 back againto 84 atthelower cnd, 
as is uſually done in the lines of Tangents, 

This Inſtrument having thoſe Scales, or (as 

it 
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it pleaſed rheir firſt Inventor to call them) 
Lines, thus ingraven or ct on it, will workall 
conclufions, as may Le wrovght by Mr. Gax- 
zers Lines, or Mr. Wingates, by onely applying 
the Lines one to another, without the uſe of 
Compaſſes, which muſt be alwayes had and 
uſed with theirs ; yet you may ule C cunpaſſes 
withtheſe Scales, it you pleaſe, andſotry and 
examine your work by both wayes, and when 
you have made ſuch trial, uſe which way you 
like beſt, and that (tor oughtl know) may be 
my Double Scalcs. 

Toſhew the making of the Scales of Nam- 
bers, Sines and Tanzents, is a thing alrogether 
needleſſe, the making of them being already ſo 
ſufficiently ſer forth by others, that for me to 
do it again, were but labour loſt, both to me 
in writing, and to the Reader in reading. And 
thoſe that are makers of Mathematical Inſtrn- 
ments, do already well underſtand the making 
of them, and for a man to make one for his 
own ule, is but vain, for that he may buy one 
at a Cheaper rate than make it, Iſhall therefore 
proceed to the ule : Wherein note, that for 
diſtinction of the ſides of the Scales, or Lines 
on the Rulers, I uſe the Termes of Fir# and 
Second, as being as proper for the purpole as 


' any other could have been: For cycrmore, 
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| that {ide of any Line, whereon the firſt term 


in 
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inthe rule of Proportion is taken, I call the firſt 
fide; and the other fide of the Line, whereon 
the ſecond term in the Rule is taken, I call the 
ſecond fide. Andthen for the third term in the 
Rule, it is alwaycs taken on theſame fide thar 
the firſt term is taken on: and for the fourth 
term, which is the term fought, it is evermore 
found on that ſame ſecond fide, whereon the 
ſecond tcrm is taken, As if the firſt term be 
taken on any Scalc, upon the out-(ide Ruler; 
then the ſecond term is on the middle Ruler, 
and if the firſt term be taken on the middle Ry- 
ler, then the ſecond term is on the fame Scale 
upon an out-{1de Ruler : And when the work 
is by ſeveral Lines, then the two ont-fide Ru- 
lers both bear the name of F#r#, or Second, 
Other Scalcs may be added to this Inſtru- 
ment, and ſet on the ſides and cdzes thereof, 
as a Scale of equal parts, or a Line of inches, a 
Meridian-line, a Gage-line, a line of Chords, 
the lines of Board and Timber-meaſure , or 
any others , ſuch as your calling and occaſi- 
ons have moſt uſe for, 
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CHAP. II. 
The Uſe and application of the double 


Scale of Numbers upon the InStry. 


ment, in the principal Rules of 
Arithmetick . 


PrxoBteM |, 
Of Multiplication. 


Two numbers being given to be multiplyed together, 
to find their Produtt, by the double lines. 


As 1 1stoone of thenumbers given, to be 
multiplyed together : So is the other of 
them, to the Produc. 

Wherefore it may be ſaid; As 1 is to the 
Multiplicator ; So is the Multiplicand to the 
Produc. Or, 

As 1 is to the Multiplicand ; So is the Muſ- 
tiplicator, tothe Produdt. 

When two numbers are to be multiplied 
together, the greater of them is uſually count- 
ed for Multjplicand, andthe Iffer for Multi- 


| Multiplication the Analogie is this ; 


- plicator, 
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To multiply two numbers by the double ! 
lines, the manner of working is thus : Place x 
on the firſt fide, to the Multiplicator on the 
ſecond fide; And then againſt the Moll. | 
cand on the firſt fide, is the Product on the le | 
cond fide, 

Or elſe;place, 1 on the firſt, rothe Multipli- 
cand on the ſecond, and then right againſt the 
Multiplicator found on the firſt, isthe Pr oduct 
on the ſecond. 

Example 1.. Let 8 and 4 be two numbers. | 
given to be multiplied together, to find their- | 
Product,do thus : upon any one. of the ſides; 
look out 1. (This fide whereonlT take the 1, I: 
call rhe firſt ſide) I ſer this 1 to 4 on theother' | ©: 
ſide, (which I call the ſycond fide,) andthen;'} ; 
'* Tight againlt $ on theſamchirſtfide, whereonT | | 

. did thke x; is 32 ontheſecond fide, whereon © 


the. 4 was taken : This 32 1s.the Product of 8 
multiplied by 4, the'thing required, s 
Or otherwiſcthus. | 5 


Set 1 on the firſt, to 8 on the ſecond, and | , 
then right againſt 4 on that firſt, is 23 onthe | 
ſecond, as before. 

Example 2.1.et 25 be a Maltipticacor, and 
30 the Multiplicand, and the Produdt of them tt 
multiplied together, required. lo 

Set x on thEfirſt,” to 25 on the ſecond, 'and | 


thea right againſt 30 an the firſt, is 750 on the | 
ſecond, 
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ſecond. This 750 is the Product of 30 multi- 
plied by 25, the thing required. In like man- 
ner, If you ſet 1 to 3o, then againſt 25 taken 
on the ſame ſide the x was, is 530 on the other 
fide whereonthe 30 is. 

Pxample 3, Let 45 and 25 be two numbers 
given tobe multiplied together, and their Pro- 
duct required. To relolve this by the double 
lines, ſet 1 on the firſt, to 25 on the ſecond; 
and againſt the other number given 45 onthe 
firſt, is 1125 onthe ſecond. This 1125 isthe 
Product of 45, multiplied by 25, which was 
deſired. Or, 

Set 1 on the firſts to 45 on the ſecond, and 


then right againſt 25 on the firſt, is 1125 on 
theſecond, as before. 


* Example 4. Let $8: be given to be multi- 
phed by 645;. To pertorm this work, fer 1:0n 
the firſt, to 69% on the ſecond, andthen againſt 
85+ found on the ſame ſide that the 1 ts 0h, is 
5622.and ſomething more : therefore 564-is 
the Product of 87zz, multiplied by 645;, rhe 
thing ſought. | 
Or thus, Sect 1.0r 10atthe upper end of the 
line on the firſt, to 875;.0n the ſecond, and 
then againſt 645; on the firſt, is 5643. on the 
ſecond, as before. The like practice is to be 
obſcryedin multiplying any other numbers. 


] ... Note; that in working by the double lines, 


2 ah 
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it will be all one, whether you work from, 1 
at the beginning of the line upwards, or from 
10, atthe upper end of the lines downwards. 
As if you ſet ro at theupper end on the firſt, 
to 4 on theſecond, and then againſt 8 on that 
firſt, you ſhall have 32 on the ſecond. 


How to ſquare any number, or to multiply 4 num 
ber by it ſelf, as alſo to cube any number. © 


Sect x on the firſt, to the number to be 


ſquared on the ſecond, and then againſt thax 
given number on the firſt, is its ſquare on the 


ſecond. As if 12 be a number to be ſquared, 


then ſet 1 on the firſt, to 12 on the ſecond, and: 
thenagainſt 12 on the ſame firit, is 144 on the: 
ſecond. Thereforc 144 is the ſquare of 12: 
And then again, againſt 144 on the firſt, is 
1728 on the ſecond, which isthe Cubeof 12, 


ProBrLEM IT]. 


Of Divicon. 


Anz number being given, to be divided by another | 


number, to find the Puotient. 


N Diviſion, the Analogie is thus : 
As the Diviſor,;is.to an Vnite : 
Sos the Dividend, to the Quotient. 
Wherefore the work by the double lines is 
"ROO thus, 
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thus ; Look out the Diviſor on the firſt, and 
ſer it to 1 on the ſecond, and then right againſt 
the Dividend onthe firſt, is the Quotient on 
theſecond. 

Example 1. Let 273 be a number giyen to 
be divided by 13. Look 13 the Diviſor on any 
one fide, which we call the firſt fide, and ſet 
it to 1 on the ſecond fide, And then right 
againſt the Dividend 273 upon that firſt, is 21 
on the ſecondd. Wherefore 21 is the Quoti- 
ent of 273 divided by 13, which was required. 

Example 2. Again, it 1728 be given to be 
divided by 12, then ſet 12 rhe Diviſor onthe 
firſt. to 1 on the ſecond; and whenthat is done, 
you (hall right againſt 1728, the Dividend on 
that firſt, ſee 144 onthe ſecond, which 144 is 
the Quoticnt of 1728, divided by 12, and fo 
of any other. 

In Diviſton note this, that ſo many timesas 
the Diviſor may be placed under tlic Divi- 
dend, fo many places of figures ſhall be inthe 
Quotient. As if 34785 , be to be divided by 
75, the Quotient ſhall conſiſt of three tigures 
onely, and no more; becauſe 75 can be pla- 
cced onely three times under 34785 : Andun- 
der 1728 the Dividend given, the Diviſor T2 


| canthrce times be placed, and therctore three 
| figures in the Quotient, And if you will di- 


vide 144 by 12, then fect 12 onthe firſt, to 1 
B 3 on 
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on the ſecond; which done, againſt 144 on 
the firſt, you have 12 onthe ſecond. | | 
Example 3. Let 467%; be given, to be divi- 
ded by 85., and the quotient required. In this 4 
caſe, as in all other : Set the Diviſor 85; onthe 
firſt, to x on the {ccond, and then againſt the 
Dividend 4675; on that firſt, is 5% on the ſe= | 
cond: therefore 5 is the quotient required, | 
very ſpeedily and exatly found. 


PrRoBLEM ITT. 


Of Redution of FraQions. 


To reduce any vulgar Fraftjon iito a decrimal 
Fratf08. 


— ©. 


Et 5; bea vulgar Fraction propounded, to, 
be reduced into a decimal Fraction, Now 
Itis to be notcd, that vulgar Frations are re- 
duced into decimals by the rule of proporti- 
on, in this manner : 
* Asthe Denominator of the Fraction even, { 
+. Ts to the Numecrator thereof: A. 
So isan Vnite with cyphers, one,two, or | $ 
three 
Toanew Numerator,which Numerator wil | 7: 
"have ſo many places of figurcs in it, as } 
the new Denominator hath cyphers, and |} 7< 
therefore the Fraction given is thus redus | M 
ced into a Decimal. SE As 
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As the Denominator 84, Is to the Nume- 
rator 63, 

So an Unite with two cyphers, thus 10, to 
75, which 75 is the new Numerator to that 
F new Denominator 100. Therefore 2% is a 

decimal Fraction, equal in value to 55. To 
work this kind of reduQion by the double 
| lines, do thus : 

Set $4 (the Denominator of the vulgar 
fraction given)on thefirſt,to x onthe ſecond, & 
then right againſt 63, the Numerator on the 
firſt, is 75 onthe ſecond, which 75 is the new 
Numerator of a decimal Fraction, whoſe De- 

| . nominator is an Vnite with two cyphers. 

| Thus is $& changed into %%;, which new Fra- 
ion is equal in value with theformer, 

Again, if 85% bea number giyen to be redu- 

ced into 2 decimal ſet 40, the Denominator 

| of the fractional part, to 1, and then right a- 

! gainſt12,0n that part as you tookthe 49, is 2 

on that ſecond {ide whereon the one was, and: 

{o the Fraction is become t;, which joyned ro 

the 8, makes the mixt number that before was 

zz, to be $3, and of equal value. 

Note that the point 1 repreſenteth allo 10, 
190, Or 1000, and therefore the: new Deno- 
minator may be taken either 10, or 100, or 
1000345 in your own judgement ir ſhall ſecm 


moſt fitting. As here in this laſt Example, we 
B'4 fourd 
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found 3 to ſtand right againſt 12, andtherefore 
we pur bur one cyphert to the unite, and made 
the FraQtion };. And in the laſt Example be- 
tore, we found 75 to be againſt the 63, which 
becauſe it confiſteth of two places of figures, 
we put two cyphersto the unite for Denomi- 
nator of the new Fra&ion, and ſo madeit +, 
and ſo of all other. 
_ Alfobe it remembered, throughout the re- 
fidne of this work, that all Fraction hguresare 
ſet right inthe line, like whole numbers, with- 
out any Denominator under them, being ſepa- 
rated or diſtinguiſhed from the whole part of 
that number by a Comma, as all ſuch Fractions 
as theſe 4675s, 6757, $75 and 57, are thus ex- 
preſſed 46,75. 6,45. 8,5. and 5,5. whichman- 
ner of writing Fractions being well obſerved, 
isareadier way than that other, of one num- 
ber above, and another below, witha line be- 
tween. Alſo note, that the Fraftions ſo cx- 
' prefledare all Decimal Fractions,whoſe Deno- 
minator is a Unite with ſo many Cyphers as 
there be Fration figures, as the Denominator 
of the Fraftion figures of the 73 belonging ro 
the whole number 46 is 100, being a unite 
with two cyphers,becauſe two figures and the 
Denominator to 5 is 10 \ being : 4 unite with 
one cypher, becauſe but one figure. And when 
a Fraction isto be expreſicd alore withour a a 
|  wl.o!r 
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whole number, then the Numerator is firſt ex- 
preſſed, and after it the Denominator righton 
in the line, with a Comma bcrwixt, as 23z, 
and £ are thus expaeſſed 95,100. 5,10, and 
{o of other the like. 


PrzoetEBM IV. 


Of Continual Froportionals. 


Two numbers being given, to find a third,a fourths 
a ſifth (or many numbers) in continual pro- 
portion Geometrical to ther two, 


Example. -- the two numbers given be 2 
and 4, and ir be required to find 

ſeveral numbers in continual Geometrical pro- 
portion to them two. | 
Set 2 on the firſt, to4 on the ſecond, and 
then againſt 4 on that firſt, is 8 onthe ſecond, 
which is the third number in continual. pro- 
portion Geometrical ro them two; and then 
againſt 80n the firſt,is 16 on the ſecond, which 
16 is the tourth number in continual propor- 
tion tothem two ; and againſt 16 on the firſt, 
is 32 on tie ſecond, the fitth continual propor- 
tional; andagainſt 32 onthe firſt, is 64 on the 
ſecond, the {1xth continual proportional; and 
againſt 64 on the firſt, is 128 on the ſecond, 
rhe ſeventh continual proportional z and. 
againſh, 
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againſt 128 on the firſt, is 256 on the ſecond, 
which is the eighth proportional to the two 
propoſed numbers. Wherefore 8, 16, 32, 64, 
128, and 256, area rankof numbers in conti- 
, nual Geometrical proportion, to 2 and 4, the 
thing that was required. 

Example 2. Let it be required to finda rank 
of numbers in continual proportion, as 2 to 3. 
Here ſet 2 on the firſt to g on the ſecond, and 
then without moving the Inſtrument, againſt 
3 onthe firſt, you have 4,5 on the ſecond,and 
againſt the ſame 4,5, found onthe firſt, is 6,75 
on the ſecond; andagainſt 6,75 on the firſt, 
is 10,125 on the ſecond, Therctore 4,5, 
6,75, and 10, r25,are a rank of numbers in 
continual proportion to 2 and 3,asis required. 

If it be required, to find ſuch a rank of pro- 
portionals to the numbers 2 and 4, which may 
bear the ſame proportion.to one another, as 2 
bears to 4: Sect 4to2, and then againſt 2 on 
that firſt fide whereon the 4 is, you have 1 on 
the ſecondſide, which is the third proportional 
to 4and 2, bearing the ſame proportion to 2, 
as 2 doth to 4. And againſt 1 on the firſt, is 
5,10 on the ſecond, the tourth proportional; 
and againſt 5,10 on the firſt, is 25,100 onthe 
ſecond, which isthe fifrh number in continual. 
proportion inverſe, or backward. 


It the ewo numbers given be 10 and 9g, anda 
rank 
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rank of numbers to them in an inverſe pro” 
portion Geometrical be required; ſet 10 on 
the firſt,to 9 on the ſecond, and then againſt 9 
on the firſt, is $,x 0n the ſecond, which is the 
third proportional; and then againſt 8,x is 
7,29 the fourth proportional : wherefore 10,9 
8,1 and 7,29 are numbers in a continual pro 
portion. But if the numbers given be 1 auds, 
anda third and fourth numbers in proportion 
to them, as9 isto 1,berequired, then muſt the 
nambers found be accounted $1 and 729, they 
being the third and fourth numbers ina Geo- 
metrical proportion to 1 and 9. Inlike man- 
ner, if the twa numbers given be 10 and 12, 
then if you ſer 10 to.12, you ſhall ſee on the 
firſt againſt 12, 14,4; which isthe third pro« 

rtional : and againſt 14,4 on the firſt, is 
17,28 on the ſecond, which is the fourth pro- 
portional. But had the rwo numbers [given 
been 1 and 12, then bring 1 onthe firſt, ro 12 
on the ſecond, and you ſhall have againſt 13 on 
the firſt, 144. on the ſecond, for the third pro- 
portional, and the fourth will be 1728, and {0 
of all other, | 


PROBLEM 


Theuſe of the double Stale tn 


Analogie ſtandeth thus, 


S the firſt number, is to the ſecond, 
A Soisthe third number, to a fourth. 
Therefore work thus : Set the firſt number 
m the proportion en the firſt ſide, ro the (c- 
cond number in the proportion on the ſecond 
fide : And then againſt the third number en 
the firſt, is the fourth number ſought for on 
the {econd. 

"Example 1. Let the Diameter of a known. 
circle be 7, andits circumference 22, and it be 
required to know what the circumference of 
another circle is, whoſe Diameter is 14, To 
reſolve this quere: Set 7 on the firſt to 22 on 
theſecond, and then againſt 14, the Diameter 
of the other circle found on the firſt, is 44 on 
the ſecond : This 44-is the circumference of 
that other circle, whoſe Diameter is 14. 
Example 2. If :45 yards of Stuff. coſt 30 
pound, whatwill 84 yards of it coſt 2 
 Setg7 (the firſt number intheRule) on 
| | r{t, 
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Three numbers being given , to find a fourth, the . 
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firſt, to 30 (the ſecond number)on the ſecond; 
and then againſt 84 (the third number in the 
Rule) on the firſt, is 56 on the ſecond, which 
56 is the fourth number, and ſheweth that $4 
yards will coſt 56 pounds. ; Or, 

If 45 acres of land be worth 30 pounds a 
year, what will 84 acres be worth by the year? 
The anſwer is as before 56 pounds. 

And if 26 of any thing give 64, what will 
36 of the ſame give ? Ser 26 t064, and then 

againſt 36 onthe firſt, is 88,615 the anſwer to 
the queſtion demanded on the ſecond. 
; Note, that generally in the Rule of dire& 
proportion ; If the third number be greater 
than the firſt, then w1i!l the fourth number be 
| prcater than the ſecond. But if the third num- 
by be lefle than the firſt, then the fourth 
number will be leffe than the ſecond. 

Example, 3. It the circumference of a cir- 
cle be 22. and its Diameter 7, what will the 
Diameter of another circle, whoſe cixcumfe- 
rence IS 44 ? 

Here ſer 22 on the firſt, to 7 onthe ſecond, 
and then againſt 44 onthe firſt, is 14 onthe 
ſecond, which 14 is the Diameter of that;cigs 
cle, whoſe circumference is 44, be their meg 
ſures taken in inches, feer, or any other. m&& 
ſure whatſoever. '; 3 Wal 

To make proof of the work, whether truly 

=” ; £ wrought, 


is T ht {8 of the double Stake fi 


wrought, or not; Multiply the firſt term in 
the Rule ,/ and the fourth term newly found, 
theene bythe other, and likewiſe the ſecond 
andithird terms; and if the two Produdts be 
equal, the work rruly wrought, or elſenot, 

Toprove the laſt queſtion by the lines ; Set 
x'6n/the firſt, to 22 on the ſecond, and then 
ainſt 14 on the firſt, is 308 on the ſecond; 
t, ſet1 07, and then againſt 44 on thar 
fieſt; is 308 on the ſecond, here both Products 
being equal,” proves the work to be truly 
wrought. 


PrxoBLuemM VI: : X 
The Rule of Proportion 
Irverſe. 


T hree xumbers being given, to find a fourth in an 
.  Inverſed Proportion, 


T:is to be notcd, in this Inverſe Rule of 
L Proportion,that if thethird number be grea- 
ter than the firſt, then will the fourth number 


belcfic than theſecond. And contrariwiſe, if * 


cherhird number be leſle rhan the firſt, then 
the fourth number is ro be greater than the 
ſecond. 

| But in the Rule of Proportion-direft ; Tf 
the ſecend nymber, or term, be more charrthe 
Ty farit, 
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firſt, then the fourth termis alſo more than the 
| third. And if the ſecond term be lefſe than 
= firſt, then is the fourth term leſſe than the 
third, 
This Inverſe Rule may be wrought two 
wayes on our double lines. One way is thus : 
Set the firſt rerm, onthe firſt, ro the other 
term of the ſame denomination on the ſe- 
cond: And then againſt the other rerm of 
contrary denomination , _—_— out on that 
ſecond, is the fourth number ſoughrfor, on the 
{ firſt; Orelſe,ſer the third term on the firſt, to 
the firſt term onrhe ſecond, and then againſt 
the ſecond term on the firſt, is the anſwer on 
the ſecond. 

Example 1.1f 60 Pioneers can make atrench 
in 45 hours; In how long time can 40 Pio- 
ners make it 2 
: Set 4o on the firſt, to 60 on the ſecond (the 
| two numbers of the ſame denomination: ) 
- | and then againſt 45 on thar firſt, (the number 
of contrary denomination) is 67,5 on the ſe- 
, 3 cond, which 67,5 is the fourth rerm in reci- 
; | procal proportion to the other three, and of 


the ſame denomination with 45, v2. hours, 
! andis the anſwer to the queſtion demanded, 
: ſhewing that 4o men can do as much in 67,5 
: hours, as 60 men can do in 45 hours. Or fect 
60 0n the firſt, ro 40 on the ſecond, and then 
, _ A - againſt 
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againſt 45 on thar ſecond, is 67,5 onthe firſt. 

Another way is thus: Set 4o the third 
rerm,on the firſt, to 45 onthe ſecond, (which 
is the term of contrary denomination to the 
other two) and then right againſt 60, on the 
firſt, (which is the number of the ſame deno- 
mination with:the 40) is 67,5 on the ſecond, 
the numberſought. Thus one way of working 
proves the orher. 

Example 2. If 45 men do a work in 39 
dayes: In how many dayes will 270 men 
do it? 


Set 270 on the firſt, to 45 on the ſecond, | 


and thenagainſt 3o on the firſt, 1s 5 on the ſe- 
cond. Or, 
Set 270 on the firit, to 3o on the ſecond, 


and then againſt 45 on the farſt, is 5 on the ſe- 
cond : And therefore the, tourth nunmiber ' 
ſought for is 5, ſhewing that 270menwill do | 


as much work in 5 dayes, as 45 men can do in 
30 dayes. 


This Rule is proved by multiplying toge- | 


ther the firſt and ſecond terms, and alſo the 


third and fourth: Andif the two Products be | 


equal, the work is truly wrought, or elfe not. 


By the lines it, is thus proved : Set 1 on the 


firſt, to 30 ontheſecond, and then againſt 45 
on the firſt, is 1350 0n the ſecond. This done: 
Sertonthefirſtto 5 on the ſecond, and then 


againſt | 


| 


| 


a WW P77 * WwW 


UMI 


ARITHMETICK, 23 


againſt 270 onthe firſt, is 16500n the ſecond, 
here both Products being equal, declareth the 
work to be truly wrought. 


PrRoBlEemM VII. 


Ot Duplicated Proportion. 


Three numbers being given, tofind the fourth in a 
Duplicate Proportion. 


His Rule chiefly concerns the proportion 
f [þ4- Lines to Superficies, or of Superlicies 
to Lines. 

1 Of the Proportion of Lines to Super ficies. 

Example 1. It the diameter of a circle be 
14 inches, and its Content 154 inches; What 
will the Content be of another circle, that is 
28 inchcs in diameter 2? 

Set 14 on the firſt, ro 28 on the ſecond, 
(they being the rerms of one denominarion, 
viz, Lines) and then againſt x54 on the firſt, 
(the content of the circle given) is 308 on the 
ſecond: This 308 ſeek onthe firſt, and againlt 


| jt on the ſecondis 616, which 616 is the con- 


tent of thatother circle of 28 inches diameter. 
Example 2. Let the diameter of one circle 
be 7 foot, and the Area of it 38,5 foot, and ler 
it be demanded, W hat the ſuperficial Area of 
another circle is, whoſe diamercr is 15S foor. 
C Bccauſe 
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Becauſe 7 and 18 be terms of one denomi- 
nation, v#z. Lines; Sct 7, (the diameter of the 
the circle, whoſe Content is known) on the 
firſt, to 180n the ſecond, being the diameter 
of the other circle, whoſe Content is ſought, 
and then againſt 38,5 (the Content known) 


onthe firſt, is 99 on the ſecond, and then ſeek | 


this 99 on the firſt, and againſt it is 25 4,5 
tenths on the ſecond, which is the ſuperficial 
Arca, or Content in feet of that other circle 


which was demanded. 


Example 3. It a pPeece of Jand that is 20 | 
pole ſquare be worth 3o pounds ; What is a | 


ecce of land of the ſame goodnefle worth, 


thatis 35 pole ſquare ? ; 
Set 200n the firſt, to 35 on thelecond, and 


then againſt 3o oa the firſt, is 5 2,5 on the ſe- 


cond; and laſtly, againſt 5 2,5 on the firſt, is | 


94.8 on the ſecond: that is 91 pounds, and 


cight tenths of a pound, or 16 !liullings. So | 


much is the worth of that piece of land of 35 


pole iquare. 
Example 4 How may acres of land of 


our Engliſh meaſure of 16,5 foot to the pole, 


are containedin 3 o Irilh acres, of 21 foot to 


the pole. 
Place 16,5 onthe firſt to 21 on the ſecond, 


and then againſt 3o onthe firſt, is 38,2 on the 
ſecond; andagainſt 38,2 on the firſt, is 48,6 
on 
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on the fecond. So many Engliſh acres are in 
30 Iriſhacres, 

2 Of the Proportion of ' Superficies to Lines. 

If the two terms of like denomination be 
of ſuperficial Contents, and a diameter, or a 
line ſought for. | 

Example. Let two circles be given, the 
Contentof the one being 15 4, and its diame- 
ter 14: the Arca of the orher circle is 616, 
and its diameter 1s required, 

Set the Area of thc circle known, iz. 154 
onthe firſt, to irs diameter 14 on the ſecond, 


and thenagainſt 616 onthe firſt, is 56 on the 


O 


ſecond. The half whereof, vzz. 28,is the dia- 
meter of that other circle, whoſe Content is 
616, which 28 is feer, or inches, or any other 
meaſure, ſuch as the diameter of the other cir 
cle was meaſurcd by. 


PrxOBLEM VIII. 
Of I riplicate Froportion. 
Three numbers beins given, to find a fourth in 4 


Triplicated Proportion, 


"Fs Rule concerneth the proportion be- 
twixt Lincs and Solids. Example 1. There 

isa Bullet whoſe diameter is 4 inches, weigh- 
eh 9 pounds : What will another Buller 
&-L Weigh, 
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weiph, whoſe diameteris 8 inches, and of the 
ſame metal. 


— I 


Ser 4 on the firſt, to 8 on the ſecond, (rhat | 


is the one diametcr to the other : ) And then 
againſt 9 onthe firſt, (whichis the weight of 
the Bullet of 4 inches diameter) is 18 on the 
ſecond, and againſt 18 on the firſt, is 36 on 
the ſecond; and thirdly, againſt 36 on the 
firſt, is 72 onthe ſccond. This third ſumme 
found, is the fourth proportional number, 
which was required, ſhewing that the weight 
of that other Bullcr of 8 inches diameter, is 73 
pounds. 

Example 2, If a Gunof 5 inches diameter, 
require for her due charge 16 pound of pow- 
der; How wuch powd:r will a Gun of 4 in- 
ches diameter in the bore require , for her 
duc charge, of the ſame powder ? 

Place 5 onthe fiſt, ro 4 0n the ſecond, and 
then againſt 16 on that firit, is 12,8 onthe ſc- 
cond; and next againlt 12,8 on the firſt, is 
10,240n the {ccond; and thirdly, againſt that 
10,24 onthe firſt, is 8,2 on the ſecond, which 
third number 8,2 is the anſwer to the queſti- 
on : {hewing that 8 pounds, and 2 tenth parts 
of a pound of powder, is a due charge for a 
Gun of 4 inches bore, 
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Prowlem IN. 


A Company of inen laying down ſeveral ſums of 
money together into one flock, wherewith. they 
trade and get gain ; to find out how much each 
mans part of the gain mu#t be, anſwerable ta 
hi p art of money laid down in ſtock. 


Et five men, whoſe names ler be repreſent- 
cd by theſe five Ictters, A, B, C, D, E, make 
a ſtock of 300 pounds, of which ſtock A pur 
in 84 pounds, B put in 72 pounds, C put in 


- 48 pounds, D putin 54 pounds, and E pur in 
42 pounds, which all together make the 3oo 


pounds. Now at the end of a time, haying 


: traded therewith, they gained clearly 50 


pounds : And let it be demanded, what por- 
tion of the gain cach man muſt have,according 


| to his proportion of mony laid down in ſtock. 


The Rule to anſwer this demand is thus : 

As 3oo, the whole ſtock, To 50 pounds the 

whole gain 

So is cach mans portion of the ſtock, To 

his portion of the gain. 
Theretore, 

Set 300, the ſtock on the firſt, to 50 the 
gain on the ſecond;and then againſt cach mans 
particular portion laid down, being ſought out 
on the firſt, is his portion of the gain on the 


” {ccond. 
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ſecond. As againſt 84,the portion laid downby 
Aon the fiſt, is 14, his portion of the gain on 
the ſecond; and againſt 72, the portion of B, 
is 12 pounds, his portion of the gain; againſt 
48, the portion of C, is 8 pounds, his portion 
of the gain ; againſt 54, the portion of D, is 9, 
his portion of the gain ; and againſt 42 pounds 
onthe firſt,the portion of E,is 7 pounds on the 


ſecond, his portion of the 50 pounds gain. | 


Thus much is each mans ſeveral portion of 


the 50 pounds on; all which ſeveral portions | 
of the gain added together, make up the whole | 


gain of 50 pounds. 

Thus upon our lines can we work that rule 
of Arithmetick, called The Rule of Fellowſhip ; 
whichis, when diverſe men adventure a ſtock 


c|> money together, and therewith trade, and | 
either gain or loſe a certain ſum of money, to | 
find each mans portion of the gain or loſle,an- | 
{werable to his portion of money put into the ' 


ſtock, 


PrxoBLEM X, 


Of Intereſt and Annuities. 


To fird the Inereft of any ſum of money » af- 
ter any rate by the 100 propounded, 


Hat is the Intereſt of 65 pounds for a 
Y Y ycar, aftertherate of 8 in the 100? 


By 
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! By the rule of Proportion, the queſtion 1s 
| thus reſolved: 

As 100, isto 108; Sois 65, to the fourth 

term, 

Set x or 100 on the firſt, to 108 on theſe - 
cond, and then againſt 65 on the firſt, is 70, 2 
on the ſecond, which is 70 pounds 4 ſhillings , 
ſo much doth the principal and interef ariſe 
| unto in ayear, that is toſay, five pounds and 
| four ſhillings: And without ſtirring the In- 
* ſtrument againſt any other ſum of Principal 
* on the firſt, is the Principal and Intereſt thereof 
on the ſecond. As againſt 4o pounds, is 43 
pounds 4 ſhillings; and againſt 80 pounds, 5 


PC IU YT prrpen— "LT! 


: 86 pounds and 8 ſhillings. From whence it 
* appearcth, that 3 pounds 4 ſhillings is the Inc- 
” reſt of 40 pounds for a year z and 6 pounds $ 
- ſhillings, ti 


c Intereſt of 89 poundsfor a year, 
: Inlikemanner, againſt 27 pounds 14 ſhillings 
* Principal, or 27,7 is 29 pounds 18 (billings, 
and a little more. 
Orelfc work thus : 

Set 1 or 100 back to 8, and then againſt 65 
on that firſt, is 5,2 onthe ſecond; and againſt 
40 pounds on the firſt, is 3,2 on the ſecond : 
So the Intereſt of the one is 5 pounds 4 [!:il- 
ings, and of the other 3 pounds 4 {\i!!ings. 

If the rate of the Intereſt propoſed be 6 ir: 

' the 109, then ſct 100 onthe frft, to 105 0n the 
C4 CCond 
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ſecond; and then againſt 65 pounds on the 
firſt, is 68 pounds 18 ſhillings on the ſecond, 
which i is the Principal and Intereſt rogether of | 
65 pounds fora year. Or, . | 

Set 100 on the firſt, ro 60n the ſecond,and | 
then againſt 65 on the frſtzis 3,9 on the ſecond; | 
this 3,9 is 3 pounds 18 ſhillings, the Interelt 
alone of 65 pounds for a year, and fo of any | 
other. 


Of Intereſt of money continued from year to year. | 


The increaſe or Intereſt of money from | 
year to ycar, for many years, is in continual 
proportion to the Principal, as 1001sto its In- | 
rereſt;-as if 40 pounds were to be continued |} 
at Intereſt for many ycars, at the rate of 6 in | 
thc 100, 

Sct 100 on the firſt, to 106 on the ſecond, 
and then againſt 4o on the firſt, is 42,4 on the 
ſecond, thit is 42 pounds 8 ſhillings, ſo much 
is the firſt ycars Principal and Intereſt. And 
now, it you look 42,4 onthe firſt, you ſhall 
have right againſt it 44,9 and more, that 1s 44 

ounds 48 [aillings and more, for the Princ1- 

al and Intereſt of two years ; and againſt 44,9 
on the firſt, is 47,6 and berrer, on the (ccond, 
thatis 47 pounds 12 [hillings : pence, the 1n- 
tereſt and Principal of 4o pounds in threc 
years. Again, againſt 47,6 onthe firſt,is 50,45 
| and 
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and better , that is 5o pounds 9 ſhillings 7 
pence: So much is the Principal and Intereſt 
together of 40 pounds at the end of 4 ycars, 
and fo forth to as many years as is required, - 


When lands are ſold at certain years pur- 
chaſe, according to the yearly rent, to find 
what their value upon the purchaſe will be: 
Set 1 onthe firſt, to the number of years pur- 
chaſe on the ſecond ; and then againſt their 
yearly rent on the firſt,is rhe value of thepar- 
chaſe on the ſecond. 

Example. Let a houſe and land worth 16 
pounds a year, be ſer to fale at 14 years pur- 
chaſe, and demand made, how numch mone 
it will ariſe untoat that rate. 'T 

Set 1 on the firſt, to 14, the number of years: 
purchaſe on the ſecond; and then againſt x6;: 
the yearly rert on the firſt;is 224 on the ſecond, 
which is 224 pounds: So much money doth: 
the purchaſe ariſe unto, of 16 pounds a year 
bought at 14 years purchaſe, 

It the price of the lands be given. and that 
it colt aftcr 14 years purchaſe, to find what 
ycarly rent it was fold at. In this caſe, 'Ser 14 
on the firſt, to 1 on the ſecond; and then a- 
gainſt the ſum of money paid 224 pounds 16, 
which is 16 pounds: So much is the yearly: 
rent ſought, A man 
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A man borrowed 666 pounds 13 ſhillings 
and 4 pence for 2 years, and covenanted thar 
he would repay at the 12 years end 1333 
pounds 6 ſhillings and 8 pence. Itis defired 
to know after what rate of Intereſt by the 100, 
he paid for his money borrowed. 

Set 13337 on the firſt, (the ſum of money 
to be paid, to 666; onthe ſecond (the ſumme 
lent) and then againſt 12 on the ſecond (the 
term of years it was lent) is 5,95, whichis 5 
pounds 19 ſhillings: So much by the 100 
doth he pay for the money lent. 


A Sum of money being due at a certain time to 
come, to find what it © worth in preſent money, 


to take gp. 


There is 402 pounds 2 ſhillings due ar the 
end of 5 years to come, I would know what 
it is worth in ready money, abating Intereſt 
for the money reccived in, before due, after 
therate of 8 in the 100. 

Firſt, ſet 108 on the firſt, ro 100 on the ſe- 
cond, and then againſt 402,1 on the firſty is 
37,1 on the ſecond : Sccondly, againſt 37,1 
on the firſt, is 34,46 on the ſecond : Thirdly, 
againſt 34,46 on the firſt, is 31,95 on the ſe- 
cond : Fourthly, againſt 31,95 onthe firſt, is 
29,71 on the ſecond : Fitthly , againſt 29,71 
on the hiſt, is 373 on the ſecond, So much, 

ſl: namely, 
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| namely, 373 pounds may be received in pre* 


{ent money for the 402 pounds and 2 ſhillings 
due five years hence, as being the preſent 
worth thereof. 

Here take notice, that as the Principal and 
Intereſt ot money forborn tor many years, in- 
creaſeth ia a proportion dire@; So jnthis 44 
where money is paid many years before due, 
it decreafeth in the like proportion. 
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CHAP. 111. F 
The Uſe of the double Scale of Num- | 


bers in Superficial meaſure, as | 
: 


Board, Glaſſe, Land, and the like. 


ProrpitemM |. : 


The length and breadth of any ſqeare, or long ſquare 
Superficies bring given, to find the Content thereof, 


F the Jength and breadth be given in in- 
ches, Then, 

As 1 to the breadth in inches, So is the 
length in inches, To the Content in in- 
ches. 

Example, 1.cta plain Superficics, as a Board 
or Plank be given to be meaſured, the breadth 
is found zo inches, and its length 183, and the 
Content required. 

Sct 1 onthe firſt, to 3o on the ſecond, and 
then againſt 183 on the firſt, is 5490, the Con- 
tent ſought in inches. 

If the Superticics given, be a picce of land, 
30 perches broad, and 183 long, the Content 
i5 5490 perches. 
ein, let a piece of Wainſcot be 2,5 foot 

in 


| 
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in breadth, and 15,25 foot in length, the Con- 
tent will be found 38,12 foot. For, 

Set x onthe firſt, to 2,5 onthe ſecond, and 
then againſt 15,25 on the firſt, is 38,12 foot, 
the Content ſought, 


PrxoBLEM LT. 


The breadth and length of any Superficies being 
given inone kind of meaſure,” to find the Con- 
tent in another kind of meaſure. 


Er the length and breadth be given ir in- 
ches, and the Content required in feet. 
The Rule is thus : 

As 144 to the breadth in inches, So is the 
length in inches, To the Content in teet. 

Example. Let the breadth be 3o inches, and 
the length 183 inches, and the Content in feet 
required. 

In this caſe, becauſe 144 inches make a foot 
of ſuperficial meaſure, Ser 144 on the firſt, 
to 3o the breadth on the ſecond, and then a- 
eainſt 183, the length on that firſt, is 38 foot, 
ana Fraction of a foot, being a little more 
than one tenth part of a foot : So many foot 
are in that Board, or what other platform it 
be, that is given to be ſo meaſured. 

If the platform were a piece of land 3o per- 
ches broad, and 183 perches long, then the 
Analogie 
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Analogic is thus: As 160, (the. perches ma- 
king anacre)to the breadth in perches ; So is 
the length in perches, Tothe Content in acres. 

And theretore in this caſe of land meaſure, 
Set 160 on the firſt, ro 30 the breadth on the 
ſecond; and then againſt 183, the length on 
that firſt, is 34,31 onthe ſecond : So many a. 
cres of land are contained in that ground. 

If the place, whoſe Content is to be caſt 
up, be a Triangle, a Trapezia, or of any other 
form whatſoever, the Analogie in general is 
this. 

As 144, or 16cy &c, Is to one of the num- 
bers given to be multiplycd rogether; So is 
the other of them, tothe Content in Feet or 
Acres, &c. 

There is a piece of Wainſcot, that is 3,5 
foot broad, and 21 foor long : How many 
yards1s in it © 

Secing that in a yard are contained 9 foot z 
Therefore, Ser 9 on the firſt, to 3,5 on the ſe» 
cond and then againſt 21 on the firſt, is 8,16 
ontheſccond: So many yards is in that piece. 


Px0- 


| 


PrxozxLtEeM II]. 


The breadth of a Superfictes bring given in out 
kind of meaſure, and the length in another, to 
find the Content in the greater meaſure. 


[Et thebreadth of a Superficies given be in 
inches, and the length in feet, and the Con- 
tent in feet required : 

Here the Analogie is: 

As 12 to the breadth in inches, So the 
length in feer, ro the Contentin feet : 

So that if the breadth be 3o inches, and the 
length 15,25 foot, the Content will be 38,12 
foot : For, 

Set 12 on the firſt,to 30 on the ſecond; and 
then againſt 15,25 on the firſt, is 38, 12 on the 
ſecond, being the Content ſought for : Orelſe, 

Set 12 to 15,25,and thenagainſt 30 on that 
firſt,is 38,12 on the ſecond. 

By this rule allo : It the breadth of a plot 
of land be given in perches, and the length in 
chains (being meaſured by a chain of 4 per- 
ches long)the Content in Acresis readily had. 

Example. Let a piece of land bein breadth 3o 
perches, andinlength 15,25 chains, meaſgred 
by a chain of 4 perchesin length, 

In this caſe the Analogieis thus : 

. As 4is-to the breadth in poles, So is the 
length 
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length in chains to the Content in Acres. 
Therefore, Ser 4 to 3o,and then againſt 15,25 
on, that firſt ſide whereon the 4.15, you ſhall 
have 11,4 onthe ſecond fide : So muchis the 
Content in Acres of that picce of land, 

Again, leta piece of land be 36 poles broad, 
and the length 23 chains and an halt ; to find 
the Content. 

Set 4 onthe firſt, to 36 on the fecond, and 
then againſt 23,5 on that firſt is 21,1 andber- 
rer on the {econd : the Content ſought, 


Proetsm IV. 


The length and breadth of a Superficies being gt- 
ven in feet, to find the Content in yards. 


Ake this for a general Rule: As 9 is to 
the breadih in feet; So is the length in 
feet, To the Content in yards. 

Example. Let the breadth of a pane of Wain- 
{cot be 4 foot, and the length 12 toor, and the 
Contentin yards be ſought for. 

Here is no more to be done, but to {ct 9 on 
the firſt, to 4 on the ſecond, and then againſt 


12 on the firſt, is 5,35 on the ſecond : The ! 
Content in yards of that pane. which is almoſt 
5 yards, a quarter and an half, or rather 5 yards 
and one third part of a yard. 
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PrxoBLEM V. 


T he breadth of any Superficies being given in in- 


ches or feet , to find how much in length will 
make 4 ſuperficial foot. 


The Rule is thus. 
S the breadth in inches, to 144; So is 1 tg 
thelengthin inches, to make a foot. 

Example. Let the breadth given be 30 in- 
ches, and the length ro make a foot at that 
breadth be required. 

Set 3o onthe firſt,to 144 ontheſecond,and 
then againſt 1 on the firſt, is 4,8 on the ſe- 
cond : So much inlerfgth makes a foot at 39 
inches broad. 

Bur if the breadth be given in feet; Then, 

'As the breadth in feetis to 1, So is 1 to the 
length to make a foot : Therefore, 

Ser 2,5 onthe firſt, to 1 onthe ſecond, and 
then againſt 1 on the firſt fide, is 4 on the ſc- 


; cond, which 4 ſignificth four tenth parts of a 
* foot: So much in length makes a foot art that 


| breadth, 
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ProBisM VI. 


The length and breadth of a plot of land being 
given in chains, io find the Content in Acres. | 


H Aving a chain of 4 perches long, divided 
into 100 links, that is, 25 in the perch; 
meaſure the length and breadth of the land to 
be meaſured in chains and links: And then ' 
caſt up the Content into Acres thus : 

As 10 to the breadth in chains ; 

Sois the lengthin chains, tothe Content in 

Acres. 

Example. Let the breadth given be 7 chains, | 
50 links, andthe length 45 chains, 75 links, 
and the Content in Acres ſought, 

Set 1o on the firſt,ro 7,5 on thefecond, and | 
then againſt 45,75 on the firſt,is 34,31 on the | 
ſecond, which is the Content in Acres of that | 
plat of land. Or, : 

Had the breadth been r5 chains, 25 links, and # 
the breadth 22 chains,5 o links;then ſet 10 or 1 
on the firſt, to 15,5 on the ſecond, and then | 
againſt 22,50 on the firſt, is 34,31 on the ſe- | 
ſccond, the Content in Acres ſought for : | 
which Fraction 31 above the 34 Acres, con: | 
tains 1 rood 1operches, So that thetrue Con- | 
tent is 34 Acres, 1 rood and 10, pole. 

If the plot of land beof a Triangle form, or 

. any h 
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any other figure whatſoever, the Analogie is 
this : 
As 10 is to one of the two numbers of 
chains, thatare to be multiplyed rogether: 
Sois the other of them, to the Content in 
Acres. 
As it the half perpendicular of a Triangle 


| be 3,75 chains, andthe Baſe 45,75, the Con- 


tent will be faund to be 17,15 Acres. 
For ſet 10 on the firſt, to 3,75 on the ſecond, 
and then againſt 45;75 on that firſt, is 17,15 
. Or elſc, having the whole Baſe, and whole 
perpendicular, fay thus : As 20 to the whole 
perpendicular 7,50 ; So is the whole Baſe 
45,75; To17,15 thecontent in Acres, as be- 
fore : For, 
Set 20 oh the firſt, to 7,50 on the ſecond, 


; and then againſt 45,75. on the firſt, is 17,15 on 


the ſecond. 

Orif the Baſe of a Triangle be 36,83 chains, 
and the perpendicular 17,59 chains, the con- 
tent will be found by either way of work- 


J ing, to be 32,39, which is 32 acres, 1 rood 


* | 22 perches. 
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PxoBittmM VII. 


The Content of 4 piece of land being meaſured | 


by one kind of perch, to fin the Content there- 
of, after another kind of perch. 


Heſe kind of proportions are wrought 


-4- by the Rule of Three reverſe, after a du- | 


plicated proportion ; and the Analogieis thus : 
As the length of the ſecond perch, 
is to the length of the firſt perch : 
So rhe content in acres given, 
ro a fourth number : and o is that fourth 


number to a fifth number, which is the | 


content ſought. 
Suppolc. a piece of land meaſured by the 


16; foot-polc, do contain 34,3 acres, and it | 


be demanded; How much it would contain, 
if it were meaſured by an 18 foot-pole. 

Note that I call the 16;foot-perch, the firſt 
perch, becauſc by it the land was meaſured ; 
39d the 18 foot-perch I call the ſccond perch, 
becauſe according to it the content is fought 
for. Wherefore, 

Set the ſecond perch 18 on the firſt, to 16,5 
on the ſecond, (the perch firſt uſed) and then 
againſt 34,3,the content in acres given, on the 
firſt, is 31,45 on the ſecond; and then againſt 
that 31,45 on that firſt, is 28,8 onthe fecond: 
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So muchisthe content inacres by the 18 foot- 
pole, which was demanded. 
In like manner, were the content given 
5 acres, 2 roods, 20 pole, or 5,62: Ser 18 0n 
the firſt, to 16,5 on the ſecond, and then a- 
araſt 5,62 on the firſt, is 5,15 on the ſecond, 
And laſtly , againſt that 5,15 on that firſt , is 
ncer about 4,7 on the ſecond: So much is 
the content of that cloſe by the 18 foot-pole. 


Pa pic VIII, 


The one ſide of any piece of land being given , te 
find how much in breadth the other way will 
make an acre of land. 


| Fn the fide of a cloſe be 20 pole, and ir bo 


required ; How much in —_— will 


aces an acre of land at that lengt 


Set the breadth given, 20 on the firſt, to 
169 on the ſecond; "and then againſt 1 or 10 
on that firſt, is 8 on the ſecond. So much in 
breadrh makes an acre at 20 pole long. 

Or if the {ide meaſured be 25, then ſer 25 
to 160, and 2gainſt 1 on that firſt, is 6,4 on the 
ſecond, the breadth ſought for. And if the 
| length be 32 pole, the breadth ro make an 


* acre will be 5 pole. 
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PROBLEM, IX, 


A plot of land being laid down, and caſt up by 
any Scale, to find how much it will contain by 
any other Scale, either greater or leſſer. 


JJ ppoſc a plot of land being laid down,and 
caſt up by a Scale of 10, inthe inch, does 
contain 28,5 acres; anditis required to know 
how many acres it will contain, ſhould it be 
caſt up by a Scalevt 1 2inthe inch. 

Here becauſe 12, the Scale to be uſed, is 
lefſer than 1 o, the Scale formerly uſed : And 
ſo by conſequence, the content of the given 
plot by the Scale of 12, will be more acres 
than it is by the Scale of 10in the inch. 

-  Thexefore, | 

Set the Scale uſed 10 on the firſt, to the 
Scaleto be uſed 12 onthe ſecond, and then a- 
gainſtthe content known 28,5 on the firſt, is 
3442 acres, or neer thereabouts on the ſecond : 
So muchis the content by the Scale of 12 in 
the inch. 

But if the plot had been laid down, and 
caſt up by a Scale of 12, and the content re- | 
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quired by a Scale of 19 in the inch, which is 
the greatcr Scale , and therefore the content 
is the lefler, Then, 

Ser 12 on thc firſt, to 10 on the ſecond, | 
which © 
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which done, right againſt the contentin acres 
by the Scale of 12 on the firſt, is the contene 
by the Scale. of 10 on the ſecond: As if the 
content by the Scale of 12 be 34,2 acres, then 
the content by the Scale of 19, will be found 
to be 28,5 acres neer. For, | 

Set 12 on the firſt, to 100n the ſecond, and 
then _ 34,2 On the firſt, is 28,5 on the 
{eccond. 


PROBLEM, X, 


The Diameter of a circle being given, to find the 
Cireumference. 


The Analogie ſtands thus : 
S 1 is to the Djameter; So is 3,142 to 
the Circumference. Or, 
As 7 to 22; Sois the Diameter to the Cir- 


. 3 cumference. If the Diameter be 15 inches, 
| what is the Circumference? Set x on the firſt, 
, | ro 15 on theſecond, and then right againſt 


3,142 on the firſt, is 47,13 on the ſecond : So 
much is the Circumferenceof that circle, Or, 

Set 7 on the firſt, to 22 on the ſecond, and 
gainſt 15 on the firſt, is 47,13 onthe {c- 


nd 


cond, as before. 


D 4 P « 9- 


43 The uſe of the double Scale in 


ProBLEM XI. 


The Circumference of a circle being given, to find 
the Diameter, 


S 221sto 7, Sois the Circumfcrence to 
the Diameter. Or, 

As 3,142 to 1, Sois the Circumference to 
the Diameter. So it the Circumference be 
47,13, whatis the Diameter? 

Set 22 on the firſt, to 7 onthe ſecond, and 
then againſt 47,13 on the firſt, is 15 on the ſe- 
cond.: So much is the Diameter of that eir- 
ce. Or, 

Ser 3,142 to 1,andthen againſt 47,13 is 15, 
as. before. 


Sa6s 3 24 XII. 


The Diameter of a circle being given, to find the | 
(de of a Square equal to it. 


He Diameter of a circle is 15 inches, what | 
isthe {ide of the ſquare equal to it in Con- 
rent? þ 
Set x on the firſt, to 15 on the ſecond, and 
then right againſt this number 8862 on the 
firſt, is 13,29 on the ſecond: So much Is the 
{ide of a ſquare, that is cqual in Content to 
that circle, | 
Pxr0- , 
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ProsBitem XIIL. 


The Circumference of a circle being given, to find 
the fide of a ſquare, equal in Content to that 
circle, 


Et the Circumference of a circle be 47,13, 

and the fide of a ſquare equal to it be re- 
quired. 

Set 1 onthe firſt, to 47,13 on the ſecond, 
and then alwayes againlt this number 2821 
onthe firſt, is 13,29 on the ſecond : So many 
inches is the fide of a ſquare, that is equal in 
Content to the circle given. 


PROBLEM. XIV. 


The Diameter of a circle being given, to find the 
fide of a ſquare, that may be in{cribed with- 


in it, 


Et the Diameter of a circle be 15 inches, 

and it be required, what the fide of that 
ſquare will be, that may juſtly be. inſcribed 
within it ? 

Set 1 on the firſt, to that 15 on the ſecond, 
& thcn againit this number 707 1 on the firſt, is 
necr about 10,6 on the ſecond: Therctore 10,6 
inches, is the {ide of a ſquare that may be in- 
(cribed within a circle of 15 inches Diameter. 
h Or: 
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Or thus it may be fouud : 
Double the ſquare of the Semidiameter,the 
Root ſquare of that Produd is, the fide of the 
{quare inſctibed , but this is by the By. 


PROBLEM. XV, 
The Circumference of a circle being given, to find 


the fide of a ſquare that may be inſcribed 


within it, 


Fr the Circumference givenbe 47,13, and 
"rhe fide of a {quare that may be inſcribed 
within it, be required. 

Set 1 on the firſt, to. the Circumference 
47,13 on the ſecond; and then . againſt this 
general number 225 1 on the firſt, is neer about 
10,6 on the ſecond : So many inches is the fide 
of that ſquare, that can be inſcribed within 
the cirele given. 


I 


PROBLEM, XVI. 


The Diameter or Circumferente of a circle, exther 

' * of thin being given, to find the (ide of an E- 

quilater trianele, to be inſcribed nithin that 
circle, 


Irſt, having the Diameter given,which ſup- 
pole 14 inches and it be required, to find 
the fide of the Equilater Triangle that may be 
inſcribed in that curcle, Sct 
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Set x on the firſt, to 14 0n the ſecond, that 
is, to the Diameter given)and then againſt this 
eneral number 8,65 on the fiſt, is 12,1 ot) 
the ſecond : Therefore conclude, that 12 in- 
ches andonetenth part of an inchis thelength 
_ of the ſide of that Equilater Trfangle, which 
may be inſcribed within a circle of 14 inches 
Diameter. 
Or you may ſect 1 to the general number 
$65,and then againſt 14 is 12,1, as before. 
| Having the Circumterence given, whichler 
| irbeſuppoſed tobe 44, then to find the fide of 
* that Equilater Triangle, the work is thus, 

Set 1 on the firſt, to the Circumterence gi- 
ven 44 on the ſecond, and then againſt this 
general number 27236 on the firſt, is 12,x on 
the ſecond, the ſide of the Equilater Triangle 
ſought for. 

Or, Set 1 tothar general number 272,6,and 
then againſt 44,15 12,1, and fo of any other. 


PROBLEM. XVII, 


The Diameter or Circumference of any circle being 
iven, to find the ſuperficial Content. 


Er the Diameter of a circle propoſed be 15 

| inches, and the ſuperficial Content of it de- 
manded. 

Set x on the firſt, to 15 on the ſecond, & then 

| againſt 
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then againſt this general number 7854 on the 


firſt, is 11,83 on the ſecond, and then again 
againſt that 11,83 on the firſt, is 176,74 on 
the ſecond : This 176,74 is the Content of 
that circle propoſed. 

But if the Carcumference of any circle only 
be given, as if it were given 47,13, and the 
Content required. Then, 

Set I on the firſt, to the Circumterence gi- 
ven, 47,13 0n the ſecond; and then againſt 
this general number 7958 onthe firſt, is neer 
37,8 on the ſecond : And laftly, againſt this 
37,8 on the firſt, is 176,74 onthe ſecond, the 
Content required. 


PRoBLEM. XVIIL 


The Diameter, with the ſuperficial Content of any 
circle given, to find the Content of any other 
circle that & twice the Diameter of the firft. 


Et the Diameter of a circle given be 7 in- 

ches, and the Content 38,5 inches, and the 
demand be, to know what another circle ts, 
that is double in Diameter to the former. 

Set7 on the firſt, to 14 on the ſecond, and 
then againſt the known Content 38,5 on the 
firſt, is 77 on the ſecond; and then again, a- 
gainſt that 77 found on the firſt, is 154 on the 


{econd : So much is the Content of that other 
: circle, 
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circle, whoſe Diameter is double to the Dia- 
meter of the circle given, that is to ſay, of 1 4 
inches Diameter. 


 PrRoBLEM. XIX. 


The Content of a circle being known, to find the 
Diameter and Circumference, 


Etthe Content of a circle be known to be 

176,74 inches, and it be required to know 
what the Diameter of that circle is, as alſo 
what the Circumference is. 

For the Diameter, Set 1 on the firſt, to 
1,273 onthe ſecond,and then againſt the Con- 
rent known, 176,74. on the firſt} is 225 on the 
ſecond; the ſquare root of this 225 is 15 : So 
many inchesis the Diamerer of that circle. 

For the Circumference, Set 1 on the firſt, 
to this general number 12,57, and then againſt 
176,74 on the firſt, isneer 2321, whereof the 
{quare root is 47,13 : So many inches is the 
Circumfcrence of that circle. - 

The Rootfſquare of the Content of any cir- 
cle, is the ſide of 2 ſquare equal to it, 
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| CHAP; IV. 


The Uſe of the double ſcales in ſolid 
' meaſure, ſuch as Timber, Stone,ghc. 


PROBLEM. I, 


The ſide of a ſquare ſolid being given in inches, or 
feet, to find how much in length will make a foot 
ſolid in inches or feet, 

Vppoſethe fide of aſqure log be 25,45 
inches, and demand is made, How many 
in lengthr will makea foot. 

Set the breadth given, 25,45 on the 

firſt, to this general number 41,57 on the ſe- 

cond; and then againſt 1 on the firſt, is 1,63 

on the ſecond, and againſt this 1,63 found on 

.the firſt, is 2,67 on the ſecond : So much in 

lenge) makes a foot of Timber, viz. 2 inches, 

and 67 parts of 100. 

If the breadth be given in parts of a foot 
(the foot being divided into 100 or 1000 
equal parts) to find what parts of a foot in 
length will make a foot of Timber. As if 
the breadth of a piece of Timberbe 2 foot and 
120 parts of 1000 of a foot; thento find how 
auch inlength will make a foot ſolid. 
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Set 2,120 on the firſt, to 1 on the ſecond, 
and then againſt 1 on the firſt, is 471 on the 
ſecond ; and Jaſtly , againſt that 471 on the 
firſt,is 222 : So many parts of a foot (it being 
divided into 1000) do make a foor of Tim 
ber at that breadth, 


PROBLEM IL 


The breadth and depth of an unequal (quare ſolid 
being givenin parts of 4 foot, orin inthes, to 
find how much in lexoth will make a foot. 


Et the breadth of a piece of Timber be 

2,5 foot, and the depth 1,8 foot. Here 
firſt, by Multiplication find out the Content 
of the Baſe or end, which you ſhall find to be 
4,5 , which being had, ger the length of a foot 
ſolid rhus. 

Serthe Content of the head found, 4,5 on 
the firſt, to 1 on the ſecond, and then againſt 
x on the firſt, is 222 on theſecond : So many 
parts of a foot divided into 1000, do make a 
toor of Timber. 

Bur if the breadth be given 3o inches, and 
the depth 2 1,6, then the Content of the Baſe 
willbe 648, and the work thus wrought, 

Set 648 on the firſt, to 1728 on the ſecond, 
and then anal : on the firſt, is 11,27 on the 
ſecond ; and laſtly, look this 11 327 _ 

r 
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firſt, and right againſt it on the ſecond, is 2,67 

inches, the length of a foor of Timber in that 

log,whoſe breadth is zo inches,anddepth 21,6, 
Or you may work thus: 

Set 12 on the firſt, ro 21,6 on the ſecond, 
and then againſt 3o on the firſt, is 54 onthe ſe- 
cond ; This done, Serthe new found number 
- 54 on the firl}, to 144 onthe ſecond; and then 
againſt x on the firſt, is 2,67 onthe ſecond, the 
lengthto make a foor, as betore. 

Such an unequal ſquared piece of timber, as 
is here mentioned, may be reduced into a per- 
fe {quarc,and wrought as in the firſt Problem. 
And ſo the pertc& ſquare of this unequal ſqua- 
red log, whole breadth is 3o inches, and depth 
21,6, will be found to be 2,120 foot. Or 
25,40 inches, and now you may proceed here- 
with, as in the firſt Problem you do with 
{quarc Timber. 


PrxoFwiem LTLT. 


The breadth of a ſquare ſolid , or the ſide of a 
ſquare equal to the Baſe of any unequal ſquare 
ſolid,and the length of the ſame ſolid being gi- 

wen in inches or feet , to find the Content in 


feet. 


| ho ſuppoſe the breadth andlength be gi- 
venin inches, aslet the breadth be 25 in- 
ches, 
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ches, and 45 parts of an inch, and the lengelt 
183 inches, and the Content demanded. 

Ser this general number 41,57 oa the firſt: 
to the (ide of the ſquare given 25,45 on the 
ſecond, and then againſt the length in inches 
183onthe firſt, is 412 on rhe {ccond : And n- 
gain, againſt that x12 on the firſt, is 68,52 dn 
the ſecand : Therefore the Content of the 
picce of Timber propolfcd is 68 foot, and 62 
parts of a foor, into 100 divided, | , 

But if the breadth be g1ven ia feet, and parts 
of a foot ; As let the breadth of the ſolid be 2 
foor, and 12 parts of a toor; {uchas the whote 
foot1s dividedinto 100,and thc lengeh 1 5 foot; 
and 25 parts. Then, -P | 
 Set1on thehirſt, to 2,12 on the {ccond, that 
is to the breadth given; and then againſt 15,25 
onthefirſt, is 32,35 on the ſecond : And laſtly: 
againſt that 32,35 onthe firſt, is68,62 0n the 
ſecond : So much is the Content in fect of 
that ſolid. i 7 | ; 

If an uncqual ſquared ſolid be o be meaſus 
red, itisas good a way as any, to reduce it ro 4 
perfect ſquarezand then COMPTE cg Content 
as hcre before, and this redu&tion is cahly made! 
for multiply the breadth by the rhickn lic; and 
the ProduRisthe Content of the Baſe, where. 
ot the {quare root ts the fide of a perfect 
cqual ſquare; to that unequal ſo1a:c g1vei). 
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PropLteM TV. 


The fade of a ſquared ſolid given in inches,and the 
lenzth in feet, to find the Content in feet. 


Et the {ide of a perfect {quare ſolid be 25 in- 

ches, and 45 parts of an inch, ſuch as the 
whole inchis divided into 100 ; and the length 
15 foot, and 25 parts of a foot, Such as the 
whole foot is divided into 100, and the Con- 
tent in feer required. 

Set alwaycs 12 on thc firſt,to the breadth in 
inches 25,45 on the ſecond; and then againſt 
15,25 the length in feet, is 32,25 on the ſe- | 
cond: This 32,35 found on the firſt, and | 
right againſt it on the ſecond is 68,62: So 
many foot of Timber, and parts of a foot, are 
inthat log, | 

If an uncqual ſquare ſolid be to be meaſu- 
red, reduce the Bale of that unequal ſquareſo- 
lid intoa perfect ſquare,and then find the Con- 
tent, as here is taught, 


PrRoBLlEeM V. 


The lenzth, breadth and depth of a ſquare ſolid 
being given in inches, to find the Content in feet. 


B:, the breadth and depth, ger the Content | 
of the Balc, as lctthe lengrhof apiece of | 
| Timber | 
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Timber be 183 inches, the breadth 20 inches; 
and the depth 1 inches, and the Content in 
feet. dzfared ; Here 20. and 13. multiplicd ro- 
gether,make 260 for the Content of the Bale. 

Now, Set 1728 on the firſt, to 269, the 
Content of ihe Baſe on the ſecond, and then 
againft' 138, the length on the firlt, is 27,5 
neer on the ſecond ; Wherefore you may 
conclude, that in the piece of Timber propo- 
ſed, is contained 27 foot and an halt, with 
litrle more, which is inconfiderable. 

Or elfe you may work it thus : 

Set 12 on thefirſt, ro t; the depth on the 
ſecond, and then againſt 20 che breadth on the 
firſt, iS a fourth number, UR. 21,70 ON the 1c- 
cond. This done, Set 144 on thefirſt, to this 
fourth number r.ew found 21,70 on the ſe- 
cond, andthen againſt 183, the lenprh of the 
piece on the firſt, is 27,5 on the ſecond : Sr 
that the Content of that picceof Timbcr.is'2- 
foot and an half, as betforc. 

Or you might have ſet 12 on thefirft, t5 2- 
on the ſecond, and then againſt 15 on the {171}, 
you lhould have had 21,70 on the ſecond, $9 
the fourth number, as atorc; rowhich ſer * 4 - 
on thefirſt, and then againft 184, is +5 Foc" 
and an half. 


The ufe of the double Scale is 


PrxonBrtamM VI. 


The Baſe ef any ſquare ſolid being gives is ta. 
ches, and the length infeet, to find the Content 


67: fees. 


Et the Baſe of a picce of Timber contain 

260 inches, and the length x5 foot and a 
uarter, and the Content thercot in feet de- 
Icd, 

Set 144 on the firſt, to the Content of the 
Baſe 260 on the ſecond; and then againſt 15,25 
on the firſt, is 27,5 on the ſecond. Sothen 27 
foot ard an half is th: Contcnr defired. 

If borh the length and content of the Baſe 
be given in fect; then, Sct1 on the firſt, to the 
Contcnr $f the Baſc in tcer on the ſccond, and 
then againſt the lengrh in fect on the firſt, 
is the Content in fect on the ſecond : As if the 
length of a piece of Timber be 15 foot anda 
quarter, and the Content of the Baſe 4 foot 
and an halt. 

Seri onthe firſt, to 4andan halt onthe ſe- 
cond, and then againſt 15 and a quarter on the 
firſt, is 68,62 on the ſecond, that is 68 foot 
and an halt, and almoſt half a quarter: So 
much is tlic Content of that picce. 
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PrxonBtinamM VYIT. 


-The Diameter of a Cylender groen in inches or 


faet, to find the length of a foot, accordigg to 
that Diameaier. 


Et the Diameter of a Cylender, or round 
piece of Timber or Stone be 15 inches, and 
| it be demanded, How muchin length makes 
a foot ſolid ? 

Set the Diamerer 15 onthe firſt, ro this gc- 
neral number 46,90' on the ſecond, and then 

inſt r on the firſt, is 3,13 on the ſ:cond; 
| andthen againſt thar 3,13 found onthe firſt, js 
| 9,78 on the ſecond : So much inlength makes 
{ afoot of Timber, thatis 9 inches, and 78 parts 
of 200, of an inch. 

Bur if the Diameter be taken in fect, and 
| parts of feet, then ſet the Diameter r,25 on 
7 the firſt, to this general number 1128 on the 
| ſecond, and then againſt 1 on the firſt, is 9027 
on the {ecord, and agiinit this 9927 tound on 
| the firſt, youhave 8,15 onthe ſecond, thatis 8 
parts of a foot, ſuch as the whole foot is divi- 
| dd into 20. parts, and 15 parts of 100 of one 
| renth over : So much in length makes a took. 
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PxozrLzM, VIII. 


The.crrcumfezence of @ Cylinder given in inches, 
.or tenth part», of feet ,. to ſod the nge to 
make a ſolid foot. 


Et the circumference of a SE w_ be 47 

inches, and 13:;hundreg. parts of an inch, 
and the length; to,make. a foor, defired, 

Set the circumference 47,12 onthe firſt, to 


147,36 on the ſecond, and then agaiaſt 1.0n Þ 


the firſt, is 31,2 0n theſccond, and againſt that 
31,2 on the firſt ,-is 9 ,78 on the ſecond :-- Sg 


| —_— 


many inches and partsin Iengra make a foot | 


ſolid. | 

Bur if the. circumference be giv en in \ feet, 
and parts of fect, as let the fore-mentioned 
Cylinder be meaſured by tect, and parts of 
tcet, and be found to contain 3 foot and 93 
parts of a foor. Then, 


Set the circumference 3,93 on the firſt, to | 


this number 3545 on the ſccond, and then a- 
2ain{t 1 on the firſt, is 903 on the ſecond; and | 
then againſt 903 found onthe firſt, isncer '$ 15 


2n the ſecond: So much isthe lepoth i in foot 
meaſure to MAKE a foot. | 
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PROBLEM. I X. 


The Diameter and length of 'a Cylinder given in 
$ #z7nthes ar feet, to find the Content in inches, or 
EF tenth parts of feet. | 


Et the Diameter of a Cylinder be 15 in- 
' ches, and the length 105 inches, and the 
, } Contentin iaches ſought tor. | 

| Setthis number 1128 on the firſt, to 15 on 
the ſecond, the Diameter known; and then 
agaialt the length 105 on the farſt, is 1396 on 
the ſecond; andagain, againſt this 1396 on the 
firſt, is 1855 3,5 on the ſecond : The whole 
F | Contentin inches, which divided by 1728, gi- 

| veth1o foot, and almoſt three quarters, 
2. But if the Diamererand length be taken by 
d | foot-meaſure , as let the Diameter be x,zx 
t | foot, andthe length 8,75 foot. Then, 
3-| Set the number 11280n the firſt, ro 1,25 

(the Diameter in toot-mcaſure) on the fe- 

0 | cond;:andthen againſt 8,75, the length on the 
- | firſt, is 9,69 onthe ſecond. And laſtly, againſt 
a} 9,69 on thc firſt, is 10,737 foot, or 10 foot, 
5 | and almoſt three quarters : the Content ſought 
t # tor, asbctore. 


—_— 


E 4 P x 9- 


64 Theuſe of the double $tale in 


PROBLEM, X. 


The Diameter and length of a Cylinder gives is 
inches. to find the Content in feet. 


Et the Diaierer of a circle be 15 inches, 
and the length x05 inches, and the Content 


in feet defred. 


Set this number 469aQ onthe firſt, to 15 the 
Diameter on the ſecond, and then againſt 105, 
thelength on the firſt, is 33,5$0n the ſecond ; 
and again , againſt this 33z5$ 0n the firſt, is 
10,737 0n the ſecond : So then 10 foot, and 


almoſt three quarters, is contained inthat Cy- F 


tender. 


PROYTLEM. XHT. 


T he Diameter of a Cylinder 2 T7VER inches, and the | 


earth in feet, to find the content in feet. 


Et a Cylinder be given to be mealured, 


whoſc Diameteris 15 inches, and the lengrh 
$3 foor, and 75 parts of 100 of a foot, and let it 
he required by theſe mealuiey onely, ro give 
the Content in feet, 
* Setthis general number 1354 onthe firſt,to 
x5 the Diameter on the ſecond , and then a- 
gainft 8,75 the lengthin feet onthe firſt, is 969 
onthe ſecond :; Andlaily, againſt this 969 on 


the 
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the firſt, is 10,74 on the ſecond : So nauch 
doth that Cylinder contain, »4z. 1@® foot and 
almoſt three quarters, | 


PROBLEM, XIL 


The circumference and length of « Cylinder gives 
is inches, to find the content 58 incher. 


Et a Cylinder be given to be meaſured, 
whoſelength is 105 inches,anditscircumfe- 


rence 47,13 inches, and ler it be required only 
by theſe meaſures, ro give the Content in in- 


ches, which to do : 

Set this general number 35 45 onthe firſt, to 
47,13 on S {econd ( thar'is /the circurfe- 
rence) and then againſt 105, the length on the 
firſt, is 1396 on the ſecond. Now again, a- 
gainſt this 1396 on the firſt, is 18555 : So ma- 
ny inches are contained in that Cylinder. 


PzoziamM XLII. 


The circuneference aud length of a Cylinder gives 
in inches, u0 find the coutent is fott. 


] Er the fare-mentioned Cylinder be propo- 
ſed, whoſe length is 105 inches , and the 
circumference 47,13 inches, and the content 
in tcer required by this meaſure only. In this 
cale: we 4 

| Set 
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;-Set this general number 14736 0n the firſt, 
to 47,13 0n the ſecond, and then againſt 15, 
the length in inches, is 33,58 on the ſecond, 
and againſt this 3358 on rhe firſt, js 20,74 on 
the ſecond , which is 10 fect and 74 parts of 
ico of afoor. 

"Bur # the circumterence md Iength be gi- 
ven in foot-meakire., as if the circum:ercrce 
be 3,927 foot, and the length 8,75 foot ,.ar:d 
the, Content in feet required. Then, 

-Sct this general number 3545 on the firſt, 
to 3,927 the circumference onthe ſecond, and 
then againſt 8,75 the length on the firſt, is 969 
ontheſccond; and again, againſt that g69 on 
the firſt, 15 1974-00 the ſecond : $o much is 
the Content in {ect required. 


PROBLEM: X IV. | 


The circuntfertece-of a Cylinder taben in inches, 
and the length in feet, to find the content in 


feet. 13 

Nrthe Cylindes afore propoſed,-having the 
& circumference” in inches 47,13, and the 
icogthin. tect 8,75, 1 thereby to find the cgn» 
car in feet, dg wark thus : | 

Sctthis gegeral number 42.54 onthe firſt,to 
che-circumterence in. inches 47,13 on the {c- 
cond, and'then againſt 8,75 the length iateet 
| on 
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on the firſt, is 969 0n the ſecond; and laſtly, 
againſt this 969 on the fiſt, is 10,74 on the {e- 
cond: So muchis the conter.t in feet, 


PROBLEM, XV, 


The Diameters of any veſſel at the head, and at 
the bung, with the levgthin inches bad, to find 
the coutent thereol, fi / in inches, and then in 
gallons, eicher of Wine or Beer, 


Et the length of a veſlel be 40 inches, the 

Diameter at the hcad 18 inches, ar:d the 
Diamcter at the burg'32 inches, ard the con- 
tent of the v«ſicl in inches and gall ons is ſought, 
for. Whichrto find, 

You muſt firſt get rwo third parts of the 
Contcut of acircle, un{werable ta the Diame- 
ter at the bung ; ard one third part of the Con- 
tent of a circle arſwerable to the Diameter at 
the heid, and add them rwo numbers rogether, 
and ther total multiply by the length of the 
veſlcl;and the Produdt is the Content ininches. 

New to get the two third parts of the cir- 
cle ar the bung , Set x on the firſt, to this ge- 
reral nuniber 5236 on the ſccond, and then 
againſt 1024z the ſquare of 32, the Diameter 
at the burg is 536,166 , which i is two third 
parts of the C optcnt of that circlear the bung. 


For the one third part of the circle at the 
head, 
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head ; Set 1 on the firſt, to this general num- 
ber 2618 on theſecond, and then agaiaſt 3 24, 
the ſquare of 18 the diam*rer at the head on 
the fiift, is 84,823 on the !econd, which is one 
third part of the content of the circle at the 
hcad. | 

Theſe two numbers 5 26,165 and 84,823 
added together,make 620,989. This 620,989 
multiply by 40, and it giveth 24839,56 : So 
many inches are contained in it. 

And now to know how many Wine-gal- 
lons ate in this veſſel, divide the-content in 
inches 24839,56 by 23 1, which is the number 
of inches contained in a Wine-gallon, and the 
quotient is 107,53 :. So many Winc-gallons 
are jn that veſſel. 

To know how many Ale or Beer-gallons 
are in ir, divide 24$39,56 the content in in- 
ches. By 272,25, which is the number of in- 
ches ina Beer-gallon, the quoticnt 1s the con- 
rent of the veſſcl in Beer-gallons. How to 
multiply and divide is ſhewed before, and 
theretore I need not ſhew it here again. | 
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CHAP. V, 


The Uſe of the double ſcales of Num- 
bers in Spherical. Bodies, ſuch-as 
Globes, Bullets, @vc. 


PROBLEM, I, 


The Diameter of any Spherical Body being known, 
to find the circumference. 


Erthe Diametcr of a Bullet be 9 in- 
ches, and the circumference ſought 
for. 

Sect 7 onrhe rſt, to 22 onthe fe- 
cond and then againſt 9 on the firſt, is 28,28 
on the ſecond : So many inches is the circutn- 
ference of a Eullet of 9 inches diameter, 


PROBLEM, II. 


The cireunferente of any Spherical Body being 
known, io find the Diameter. 


Et the circumference of a Bullet be 28,28 
inchcs, and rhe diamctcr ſought for. 
Set 22 onthe firſt, r07 on the ſecond, and 


then againſt 28,28 onthe firſt, is 9 on rhe ſe- 
cond, 
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cond, that is, 9 inches is the diameter of that 
Bullet, whoſe circumference is 28 inches, and 
28 hundred parts of aninch, 


PROBLEM. ITL.. 


The Diamiter 4:d circumference of any. ſhert- 
cal Body being known, to find the ſuperficial 


contert; ; 


Ec the diameter of a Globe be 9 inches, 
—and the circumference 28,28 inches, and | 
it is demanded, How many ſquare inches, the | 
Superficies of that Globe doth contain? Then, 
Set 1 on the firſt, to 9 the diameter on the 
ſecond, and thenagiinſt 28,28 on the firſt, js 
very neer 254,5 on theſecond: So theg 25 4,5 
inches andan half, are contained in the Super- 
ficies of that Globe. 
Or elſe by knowing onely the diameter, 
work thus ; Set 1 onthe firſt, to this number 
'3,1416 on the ſecond; and then againſt 8x, 
the ſquare of thediameter onthe firſt, is 25 4,5 
on the ſecond, as before; here: you+ſee arc 
two wayes of working ,- and both agrecing : 
$0 that one provyeththe other. 
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PROBLEM, -I'V; 


The Axa or Diameter of a G lobe being known, [s 
find the ſolid content, 


T* the diametcrof a Globe beg inches, what 
is the ſolid content in ſquare cubickinches ? 

For reſolving this and the; like, queſtions, 
the Rulc is this; As the diameter is to th: 
Cube of ir ſelf, So is 11 to the ſolid Contenr, 
The Cube of 9 the Diameter known is 72 9, 
which Cube, it you know it not, is thus 
found, 

Set x on the firſt, ro9g on the ſecond, and 
then againſt 9 on the firſt, is 81,the ſquare of 9, 
on the ſecond; and laſtly, againſt this $1 on 
the firſt, is 729 on the ſecond , which is thc 
Cube of 9, the Cube being had. 

Set 9 on the firſt, to 729 0n the rfecond, and 
then againſt 1x on the firſt, is $91 on the ſe- 
cond : Therefore 891 cubick inches arc con- 
tained in the ſolid body of that Globe, Or, 

Sct 1 on the firſt, ro 9 on the ſecond, and 
then againſt 11 onthe firſt, is 99 on the ſecond, 
and ncxt againſt this 99 on the firſt, is 89x on 
the ſecond, as beforc. 

It the Diameter be 2 1 inches, then ſct 21 
on the firſt, to 9262, its Cube on the ſecond ; 


and then againſt 11 on the firſt, is 485 1 onthe 
{ccond: 
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fecond : So many cubick inches are in a Globe 
of x1 inches diameter. Or, 

Set 1to21, andthenagainſt 11 is 29g, and 
aginſt that 235 is 485 1, as betorc. | 


PxoBraM V. 


Tho Diamettr of « Bullet being given, with the 
weight; to find the welght of another Bullet of 
the ſame metal , but of another Diaweter, ci- 
ther greater or leffir. 


Er there be propounded an Iron Bullet of 
6 inches diametcr, weighing 3o pound, 
and let the queſtion be put, What another Bul. 
ſet of the ſame mcetall will weigh, thacis of 7 
inches diameter. | 
Set 6 on the firſt, to 95 on the ſecond, and 
then againſt 3o,the weight on the firſt, is 35 on 
the ſecond ; Secondly, againſt 35 on the firſt, 
is 40,8 on the {ccond; Thirdly, againſt 40,8 
on the firſt, is 47,7 on the {ccond : So then 
the concluſton is, that 47 pounds, and 7 tenth 
;s of a pound, is the weight of that other 
Buller of 7 inches diameter, which was ſought 
for. oP 
If a Bullet of 6 inches diameter weigh 42 
pounds, what will a Bullet of the fame metal 
weigh, that is of 3 inches diameter 2 
Set 6 onthe firſt, to 3 on. the ſecond, and 
| thcn 
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_ thenagainſt 32,the weight onthe firſt,is 16 on 


the ſecond ; Secondly,againſt 16 on the firſtyis 
$ on the ſecond; and laſtly , againſt 8 on the 
firſt, is 4 on the ſecond: So then 4 pounds is 
the weight of that Buller of 3 inches diameter, 


PrxoBzLlEM VI. 


Having the ſide of a cubich body of filver with 
the worth theregf, to find the worth of another 
cubick body of ſilver, whoſe ſide is greater or 
leſſer than that of the boay given. 


F a Cube body of filyer being 4 inches 

ſquare be worth 12 pounds, What will an- 
other Cube body of the ſame metalbe worth 
that is 5 inches ſquare 7 

Set 4 (the (ide of the body whoſe worth is 
known) onthe firſt, to 5 (the ſide of that body 
whoſe worth is ſought) on the ſecond ; and 
then againſt 12, the worth knownon the firſt, 
is 15 on the ſecond; next againſt 15 on the 
firſt,is 18,57 onthe ſecond; and thirdly,again(t 
18,57 onthe firſt, is 23,4 on the ſecond,which 
is 23 pounds and fonr tenths of a pound; that 
is 8 ſhillings: So then tlie worth of that cu- 
bick body of filver of 5 inches ſquarc is 23 
pounds and 8 ſhillings. 
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PxoBLtlzaM VILE. 


Having the weight of a Bullet of one kind of me- 
ral, to find the weight of a Bulltt of another 
kind of metal, being equal in magnitude, 


| * py proceed to reſolvethis Problem, I 

will ſhew rhe proportions between ſome 
ſeveral metals uſed for this purpoſe, as of Braſs, 
Iron, Lead and Stone, according to the beſt 
approved Authours, as followeth. 

The proportion between Lead and Iron is 
25 2t03; So thata Leaden Buller of 3 pounds 
weight,is equal in diameter with an Iron Bul- 
let of 2 pounds weight. 

The proportion between Iron and Stones 
as 3 to 8: Therefore a Stone of 3 pounds 
weight is equal in bignefle to a piece of Iron 
of 8 pounds weight, anda Stone body of 30 
pounds weight, isequal in magnitude to an 
Iron body of 80 pounds weight, of the ſame 
form, 

The proportion between Lead and Stone is 
as 4to 1 : Sothat a Bullet of Lead of 4 pounds 
weight, and a Stone Bullet of one pound 
weight, are equal in diameter, and a Leaden 
Ballet of 40 pounds weight,and a Stone Bul- 
let of 10 pounds weight, arc equal in diame- 
tcr or magnitude. 

The 
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The proportion between Iron and Braſle, is 
as 16to 18 z andthe proportion between Lead 
and Braſle,is as 24 to 19. | 

Remember that ſome Stone is heavier than 
other, andſo likewiſe of metals, the finer they 
are, the heavier they be, being of the ſame mag- 
nitude : but we ſpeak of the ordinary fort in 
uſe. And now for refolving the Problem. 

Having the weight of a Bullet of Lead, to 
find the weight of a Bullet of Marble ot the 
ſame bignefle, 

If a Bullet of Lead weigh 106 pounds, 
What will a Bullet of Marble weigh? | 

By the former Rule it is found, that a Bullet 
of Lead to the like Bullet of Marble, beareth 
ſuch proportion as 4 doth to x. Therefore, _ 

Ser 4 on the firſt, to 1 on the ſecond, and 
thenagainſt 106 on the firſt, is 26,5 on the ſe- 
cond : So much is the weight of a Stone Bul- 
let, that is equal in bigneſle to that Leaden one 
of 106 _— weight. 

On the contrary , having the weight of # 
Stone Buller, to find the weight of a Leaden 
Bullet, of the ſame magnitude. 

Set 1 on the firſt, to 4 on the ſecond, and” 
then againſt 26,5 , the weight of the Stone 
Bullet onthe firſt, is 105 on the ſecond, the 
weight of the Iron Buller. 

There fs a Buller of Iron weigheth 72 
| F 2 pounds. 


76 The uſe of the double Scale in 


pounds, What will a Bullet of Lead weigh, 
that is equal to it in bigneſſe ? 

Set 2 on the firſt, to 3 on the ſecond, and 
then againſt 72,the weight known on the firſt, 
is 108, the weight ſought for on the ſecond. 

Bur if the weight of the Leaden Buller be gi- 
ven 108, then to get the weight of the Iron 
Bullet, Set 3 on the firſt, to 2 on the ſecond, 
and then againſt 108 on the firſt, is 72 on the 
ſecond : So much is the weight of the Iron 
Bullet. What is ſaid of a Bullet, is to be un- 
derſtood alſo of all round bodies. 


GEOMETRY. 


CHAP. VL 
"The Uſe of the double Scales in the 


Meaſuration of Concave Cylinders, 
' ſuch as great Ordnance. 


PrxoBlEeM LI, 


VP es. od tons outs —_—_— 


The Diameter and weight of any one Cylinder, or 
Piece of great Ordnance being known, to find 
the weight of any other Piece of the ſame me- 
tal and ſhape, either greater or leſſer, its Dia- 
meter being onely known, 


F a Brafle Saker, whoſe Diameter is 11,5 
inches, do weigh 1900 pounds, What will 
another Piece weigh, whoſe Diameter is 
8375 inches 2 For antwer : 

Set 11,5 onthe firſt, to 8,75 on the ſecond, 
andthen againſt 1909 on the firſt, is 1449 on 
the ſecond; Secondly , againlt that 1440 on 
; the firſt, is 1100 on the {econd ; Thirdly, a- 

gainſt the 1100 on the firit, is 837 on the ſc- 
cond : So much is the weight of that other 
| Piece of Ordnance of 8,75 inches Diameter, 
' Irbeing of the ſame metal and ſhape as the 
other, 
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If a Piece of Ordnance of 4 inches Diame- 
ter weigh 1600 pounds, What will another 
Piece weighthat is 6 inches Diameter, being 
of the ſame metal and ſhape ? 

Set 4 on the firſt, to 6 on the ſecond, and 
then againſt 1600,the weight known, is 2400 
on the{ccond; Next againſt 2400 on the firſt, 
3s 3600 on the ſecond ; And laſtly, againſt 
3600 0n the firſt, is 5400 on the ſecond : The 
weight ſought for of that other Picceof 6 in- 
ches Diameter. 


PROBLEM, IL. 


Havins the Diameter and weight of" any Tiece 
of oreat Ordnanct, of one metal ; to find, the 
wetght of another Piece of Ordnance of ano- 
ther metal, that retaineth the ſame ſhape. 


Piece of Ordnance being of another ſort 
{A of metal, there will bercquired a double 
work to find out its weight ; Aslet there bea 
Brafle Piece of Ordnance given, of 11,5 in- 
ches Diameter, weighing 1900 pounds; and 
let the queſtion be, to find the weight of an 
Iron Picce of Ordnance of the ſame ſhape,that 
15 8,75 inches Diameter, 


| In this and the like caſes, you muſt in the 
firſt place, by the former Problem , find the 
weight of that Picce of 8, 75 inchcs Diameter, 


as 
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as if it werea Braſle Piece, and having found 
that the weight of it,had it been Braflc,would 
have been 839 pounds : You mult next ſeek 
the proportional numbers of the two metals, 
which by the ſeventh Problem of the laſt 
Chapter, you found was 16 and 18: Such is 


the proportion between Brafle and Iron, Brafle 


being the heavier metal. Therefore, 

Set 18 on the firſt, to 16 on the {ccond, and 
then againſt 837 on the firſt, (the weight the 
Piece would have been of, had it been Brafle) 
is744 on the ſecond, the weight of that Piece 
it being Iron. 


PROBLEM. III. 


To find the ſuperficial Content of the concave Su- 
perficies of any Piece of Ordnance, and alſg 
the ſalid Content off the Concavity thereof. 


Uppole the Circumference of the Conca- 

vity be 22 inches, and the length of it 12 
foot, or 144 inches, & the queſtion put, What 
15 the ſuperficial Content of the concave Facc, 
and whar the ſolid Content of the concave 
Bore, For the concave Syperficics, 

Set x on the firſt, to 22, the Circumfercnce 
of the Concavity on the ſecond, and rhen a- 
gainſt x44, the length ininches onrt!)e firſt, is 
316S on the ſecond: So many ſquare inches 

: F 4 are 
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are in the Superficies of the concave face of the 
ſame Piece, which in feet makes 22. 
For the ſolid Content. 

Firſt get the Semidiameter , which in this 
example is 3,5 inches, and alſo the Semicir- 
cumference,whichhere is 11 : Theſe being had, 

Set x on the firſt, ro 3,5 the Semidiameter 
on the ſecond, and then againſt 11, the Semi- 
circumference on the firſt, is 38,5 on the ſe- 
cond: So many ſquare inches are contained 
in the Baſe or Plane of rhe Concavity of the 
mouth. This Baſe had : 

Set x onthe firſt, to 38,5 the Content of 
the Baſc on the ſecond; and then againſt 144, 
the length in inches, is 55 44 on the ſecond : 
So many cubick inches are in the ſolid Con- 
tent of the Coneavity of that Cylinder, which 
is 3 footand 360 parts of 1728 of a foot. 


Pao x11 IV. 


To know how much of every kind of metal t con- | 
neal in any Braſſe Piece of Ordnance. 


i Tis faidto be an uſual thing with Gun-foun- 
ders, that for every 100 pounds of Copper, 
to putin 10 pounds of Latten, & 8 pounds of 
pure Tin. Now ſuppoſing this mixture to be 
true,lct it be demanded, How much of every | 
ſortof theſe metals is ina Gun of 5600 pounds þ 
— | For | 
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For anſwer to this & the like queſtions; Firſt, 
joyn all the ſeveral mixtures together, that is 
100,10, & $, and this muſt be the firſt number 
in the rule of proportion; the weight of the 
Piece the ſecond number.,which here is 5600 ; 
and the third number is cach ſeyeral ſort of me- 
tal in the mixture, which here be 100, 10, and 
8: wherefore by our double lines, this quere 
is yery caſily reſolved. For, 

Set 118, the total of the common mixture 
onthe firſt, ro 5600, the weight of the Piece 
onthe ſecond,and then againſt 100 on the firſt, 
15 4745,7 on the ſecond againſt 10 onthe firſt, 
is 474,6 on the ſecond, being one place lefle 
than the former, becauſe 10 is one place leſſe 
than 100; ſo much Latten is in that Piece : 
and againſt 8 on the firſt, is 3797 on the ſe- 
cond, ſo much Tin is in the Gun. 

Now if all theſe three ſums thus 47457 
found be addedtogether, they make 474,6 
the juſt weight of the Piece propoun- 279,7 
ded, as here it dothappear, and pro- 5600,8 
veththe work truly wrought, | 
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PRORLEM. V, 


By knowing what quantity of powder will load ſome 

ane Piece of Ordnance, to find how much of the 

fame power will load any other Piece of Ord- 
nance, greater or leſſer. 


Ti a Saker of 3,75 inches Diameter in the 
Bore, require four ponnds of powder for 
its load, What will a Demi-Cannon of 6,5 in- 
ches Diameter in the Bore require ? 

Set 3,75 on the firſt, ro 6,5 on the ſecond, 
and then againſt 4, the weight known on the 
firſt, is 6,93 on the ſecond, and then againſt 
that 6,93 on the firſt, is 22 on the ſecond; and 
laſtly, againſt that 12 on the firſt, is 20,8 on 
the ſecond, very neer ; that is, 20 pounds of 
powder, and 8 tenth parts of a pound: So 
much doth the Demi-Cannon require. 

But note, thatic is here underſtood, that the 
Demi-Cannon ought to be as wcll fortified as 
the Saker is , that is, it [ſhould bear the ſame 
proportion to the Saker in weight and thick- 
nefſe of metal, that the bore thereof beareth 
ro the bore of the Saker, as in this example ; 
The bore of the Saker is 3 inches and 3 quar- 
ters, the Cube whereof is 52,73, and its 
weight is 1600 pounds; Thebore of the Demi- 
Cannon is 6 inches and an half, the Cube 
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whereof is 274,62. Now the queſtion is, How 
much the weight of that Demi-Cannon ought 
2 | to be, that is proportional in its weight and 
+ | thickneſleto the Saker, that fo it may be able 
- | to bear a load of powder proportional to the 
Saker. 

The weight of ſuch a Demi-Cannon is thus 
' foundz Sct 52,37 the Cube of 3,75 on the 
| firſt, tro 274,62 the Cube of 6,5 on the ſecond, 
and then againſt the weight of the Saker 1600 
' on that firſt, is $351 on the ſecond: The 
weight that the Demi-Cannon ought to be 
of, that is proportional in weight to the Sa- 
ker, and able to carry a load of powder pro- 
portional to the Saker. Or you may work it 
thus without the Cubes, 

Set 3,75 on the firſt, to 6,5 on the ſecond, 
and then, firſt againſt 1600 on the firſt, is 2766 
| on the ſecond ; {ccondly, againſt this 2766 en 
| thefirſt, is 4800 on the ſecond; and thirdly, 
againſt that 4800 1s $351 on the ſecond, as be- 
fore: So the one work provcth the other. 

But if the Demi- Cannon be found to want 
of its proportional weight with the Saker,as if 
it weigh bur 6000 pounds, then to find its due 
load in powder, anſwerable to its ſtrength and 
wcizht of mctal ; Multiply the weight thereof 
6000,by 20,8 thc charge already calculated, & 
divide the Product by 8351, the weight it 

: = | ought 
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ought to have had, andthe quotient is 14,$ : 
Therctore 14 pounds, and 8 tenth parts of a 
pound, is a ſufficient charge tor ſuch a Gun. 

By our lines, Set x onthefirſt, to 20,8 on 
the ſecond, and then againſt 6000, is 1248000, 
the Produt. Now ſct 835 1 the Diuiſoron the 
firſt,to 1 on the ſccond,& then againſt 1248000 
on the firſt, is 14,8 on the ſecond, the quotient 
ſoughr, 

But ſuppoſe there be another ſort of pow- 
der brought to be uſed, that is ſtronger than 
the former, by ſuch proportion as 5 15 to 2. 
How much ot this ſort will ſerve ro charge 
that Gun, which required 14,8 pounds of the 
other ſort, For anſwer of this guere. 

Set5 on the firſt, to 2 on the ſecond, and 
then againſt 14,8 onthe firſt, is5,9 and a little 
above : Therctore 5 pounds of powder and 8 
parts of 1o of a pound, of this new ſort of 
powder, will charge the Gun, having as much 
ſtrength to carry forth the Buller, as 14 pounds 
and 8 tenths of the other. * 
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PROBLEM. VI. 


Knowing how far any Piece of Ordnance will 
carry her Bullet at point-blank, and at the 
beft of her Randon , to find how far any other 
Pjece of Ordnance will carry har Bulltt at her 
beft Randon, her level-ranze being known. 


A Saker at point-blank conveyes her Bul- 
A let 200 paces, andat her beſt Randon 900 
paces. Now how far will a Cannon carry her 
Bullet at her beſt Randon, that carrieth it at 
point-blank 360 paces. 

Set 200 onthe firſt, to 900 on the ſecond, 
and then againſt 360, the other Pieces point- 
blank on the firſt, is 1620 onthe ſecond: The 
number of paces it will carry at point-blank. 

If the beſt Randon and point-blank of the 
one Piece be given, with the beſt Randon of 
the other Piece, to find the point-blank 
theerof. 

Set goo, the beſt Randonon the firſt,to 200 
its point-blank on the ſecond, and then againſt 
1620, the other Pieces beſt Randon on the 
firſt, is 360, its point-blank on the ſecond, 
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PrxopBlemM VYL. 


By knowing how far any piece of Ominance mill 
carry 4 Bullet at the befF of her Randon, to find 
how far ſhe mill carry her Bullet at any other 
degree of Randon. 


TE a Piece at her beft Randon, which is 45 
degrees of Mounture,carry her Bullet 1440 
paces, How far will ſhe carry it at 30 degrees 
of Randon ? 

Ser 45, the beſtRandon on the firſt, to 30, 


the other Randon on the ſecond; and then a- ' 


gainſt 1440 , the paces of her carriage at her 
beſt Randon on the firſt, is 960, the paces of 
her carriage at 3o degrees of Randon and if 
you take 960, from 1440, the remain is 480: 
So much doth ſhe ſhoot ſhort of her beſt Ran- 
don. 


If a Gun carry a Bullet 700 yards ar her | 


beſt Randon, which as aforeſaid is at 45 de- 
grecs,and the mark to ſhoot at be diftant bur 
500 yards; To what degree muſt the Gun be 
mounted to make a good hoot ? 

Set 500 onthe firſt, to 700 on the ſecond, 
and then againſt 45 on the firſt, is 63 on the 
ſecond; or briug 500 to 45, and then againſt 
700 is 63, which is 63 degrees : Therefore 
the Picce muſt be raiſed to 63 degrees of 
x Mounrure, 
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Mounture , to make a good ſhoct into the 
place. 

Note, this queſtion is refolyed by the back- 

ward Rule of Three, 

If a Gun at her beſt Randon ſhoots 5006 
ards, How much will ſhe ſhoot ſhort of it, 
cing elevated two degrees aboye her beſt 

Randon ? 
Set 45, the degrees of beſt Randon on the 


| firſt, to 2 the degrees ſhe js elevatcd above it 


on the ſecond, and then againſt 500, is 22,22 : 
So many yards willſhe {ſhoot ſhort of her beſt 
Randon, being clevated 2 degrees above it. 

How far is ir to the place where a Buller 
falleth, the Piece being mounted 15 degrees 
above her beſt Randon, ſhe abating 22,22 for 
2 degrees elevation ? 

Set 2 onthe firſt, to 22,22 on the ſecond, 
and then againſt 15 on the firſt, is 167 on the 
ſecond; therefore the Gun being raiſcd 15 de- 
grees above her beſt Randon,abateth 167 yards 
of the 5co, her carriage at her beſt Randon, 
wherefore 167 taken from 500, leaveth 333 : 
So many yards is the place diſtant where the 
Bullet falleth, 

If a Gun ſhoot point-blank 240 paces, and 
being mounted to one degree, doth out-ſhoor 
the point-blank 3o paces, What will ſhe out- 
ſhoot itat 20 degreesof Mounrure ? 

Ser 
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Set x on the firſt, to 30 on the ſecond, and 
then againſt 20 onthe firſt, 15 600 on the ſe. 
cond : So many paces will ſhe out-ſhoot her 
point-blank, being mounted 20 degrees, in the 
whole ſhot 840 paces. 


ProBLEM VIIT. 


To find out how muth wide of the mark any Piece 
of Ordnance will ſhoot, by knowing how far it 
& tothe mark ſhot at, and how wide the Pieces 
mouth lieth from the right line to the mark. 


Gunof 10 foot, or 120 inches long, be- 
ing to ſhoot at a mark 700 yards diſtant, 
her mouth lying one inch beſide the right line 
ro the mark, How far will ſhe ſhoot her Bullct 
wide of the mark at that diſtance? 

For anſwer : Firſt, bring 700 yards into in- 
ches, and they make 25200, which is done by 
Multiplication thus, 

Set 1 on the firſt, to 36 on the ſecond, for 
that is the number of inches in a yard, and 
then againſt 700, the diſtance on the firſt, is 
25 200,theinches in 700 yards. And then, 

Sect 120 on the firſt, the Guns length in in- 
cheszto x ; and then againſt 25 200,the diſtance 
11 inches, is 210 inches, or 17 foot and an half : 
So far the Bullet gocth wideof the mark. 

P x 0- 


GEOMETRY. 89 


ProBbien 1%, 


Knowing the quaitity of each ſort of Ingredients 
for the making of Gun powder, to find how 
much of eviry ſ11t t to be put 1110 any uuantity 
of powder that (hall be required to be made. 


Have read in ſome Authours, that for. ma- 

king of the beſt ſort of ordinary Gun-pow- 
der, therc is uſed to be taken 12 parts of Mer- 
cury, three parts of Cole, arid two parts of 
Sulphur, inall 17 parts. Now a Gun-powder- 
maker 15 appointed to make xo00 pound 
weight of powder, How much muſt he take 
of each fort of theſe Ingredients, to make that 
quantity of powder ? 

Ser 17, the ſum of the parts on the firſt, to 
1000, the quantity to be made,on theſecond ; 
and then without more ado, on thefirſt, right 
againſt 12, is 706, andagainſt 3 is 176,5 ; and 
laſtly,againſt 2 is 117,5 on the ſecond. Theſe 
three ſums being added together, make juſt 
1000. Therefore you may conclude ; that to 
make 1000 pounds of Gun-powder, he muſt 
take of Mercury 706 pounds, of Cole 176.5, 
and of Sulphur 1 17,5 pounds, the thing requi- 
red. This Problem is grounded upon the rule 
of Proportion thus : 

G As 


90 The uſe of the double Scale in 


As 17,the wholeparts taken, 

Isto 1000, thequantity to be made : 

So is cach ſeveral part of the mixture, 

To the quantity thereof to be taken to- | 
wards the making of 1000 weight. 

I might have put down the Analogies of 
Proportion all along, as 1 did at the beginning; 
but I thought thoſe things would have filled 
my book too faft, and every man that knowes 
the rule of Proportion, cannot but ſee how 
every Problem 1s reſolved thereby, 
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Ms en, 


CHAP, VII. 


The Uſe of the double Scales in For- 
tification. 


He fide of a Pentagonal Fort being 
propounded, with the perpendicular 
and all the other lines,with the Area: 
To find the ſides and all other lines 
and Content of any other Pentagonal Fort, 
that ſhall be required to be made, either grea- 
ter or lefſer, according to any proportion aſ- 
ſigned. BT 

Suppoſe there be a Pentagonal Fort made; 
ſuch an one as is repreſented by this Dia- 
gram annexed , noted by the letters A B $ 
TXKOGFEDNMLUPandC, 
whoſe ſides AB,BS,SX, X R,;and KA, are 
each 662 yards. And let it be required, to 
make another Fort that ſhall be a juſt fourth 
part in Content of ground of that propoun- 
ded Fort, Now the Content of the propoun- 
ded Pentagonal Poligon, deſcribed by the let- 
ters ABSXK, is 754680 yards, and the fides 
and lines of the Fort thereon made are as fol- 
loweth. | 

The fide of the Pentagon AB, is 662 yards. 

ET. - G 2 The 
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The Perpendicular C I, 456 yards. 

The Semidiameter of the Pentagon C A, 
564 yards. : 

The-Gorge-lincs of the Fort A D, A O, 
NB. B P,cach one of then 119 yards. 

Th: Flanks of the Bulwark DE, andO G, 
109 yards. 

The Curtain DN, 424 yards. 

The Fronts lines F E, F G, and LM, LH, 
264 yards, 

The Head-lines, or Capital A F, or B L, 
224 yards, 

The Breadth of the Bnlwark from Gto E, 
or M to H, 330 yards. 

The Lines of Dctence D L, and N E, 700 

1rds. 

The diſtance between the points of the Bul- 
wark F and L,is 926 yards. 

The Line perpendicular to the Line F L, v7. 
CR, 637 yards. 

By theſe Lines and lengths known, itisrc- 
quired to make another Pentagonal Forr, 
whoſe quantiry or Content in Jand ſball be 
the juſt fourth part of the propoſed Pentago- 
nal Fort propoundcd : where note, that the 
half of the fides and lines of the Fort made will 
make another Fort,that will contain the fourth 


part of the ground in that Fort made: And | 


that you may readily have halt of all the lines 
of the Fort made, do thus : Ser 
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Set 2 on the firſt, to 1 onthe ſecond, and 
thenagainſt the number of any line on the firſt, 
is its half on the ſecond : As againſt 662, the 
length of the fide of the Pentagon given , is 
331 , the length of the Pentagons fide to be 
made. The Lines thus remaining without any 
moving, againſt r 19 onthe firſt, the length of 
the Gorge-line in the made Fort, is 59,5, the 
length of the Gorge-line in that Fort to be 
made : And againſt 424, the length of the 
Curtainin the made Fortis 212 on the ſecond, 
the length of the Curtain in that Fort to be 
made :. And againſt 456, thelength of the pro- 
poſed Poligons perpendicular which is made, 
is 228, the length of the perpendicular in that 
Poligon which is to be made: And againſt the 
Semudiameter 564, is 282: And againſt 100, 
the length of the preſent Bulwarks flank, is 5 0, 
the length of the Flank in the Bulwark to be 
made . And againſt 224, the length of the 
Bulwarks hcad-line, is t12, the length of the 
nead-line in the Fort to be made: And a- 
a2ataſt 3 ro,the diſtance of the ſhoulders GE, 
or MH in the Fort made, is 155, for the di- 
ſtance of rhe ſhoulders in that Fore which is ro 
made : And inlikxe manner, againft the length 
of any Line in the propoſed Fort is the length 
of that ſame Line in the Fort to be made. 

Thus very ſpeedily is found out the true 

G 3; length 


94 The uſe of the double Scale in 


lengrh of all the Lines in and belonging to ſuch 
a Fort as is required to be made, whoſe lines 
and {ides ſhall be juſt half the length of thoſe 
in the Fort already made : And being drawn 
on the ground, and made up,willin all parts be 
Iike & proportional to the ſame propoſed Fort. 
The like manner of working is to be uſed for 
| any other proportion whatſoever, either grea- 
tcr or leſler. 

Suppole it were required to make a Penta- 
gonal Fort, whoſe fides, and ſo all the lines 
thereof, ſhould be the one third part in length 
of the ſides and lines in that propoſed Fort, 
which inthe annexed Diagram is repreſented 
by the letters CABSTXKOGFEDNM 
L PH. To which demand, to give a ready 
an{wer, do thus : 

Becauſe one third part is ſought for, Set 3 
onthe firſt,to 1 onthe ſecond, and then againſt 
662 0n the firſt, the {ide of the Pentagon gi- 
ven, it 2203 onthe ſecond, which is one third 
partof 662, & ſheweththat the length of the 
tide of the Pentagon to be madeis 2203 yards ; 
and againſt 119, the length of the Gorge-lines 
in tc propoſed Fort, is 393, that is 39 yards 
2 foot, which is the third part of 119, and is 
the juſt length of the Gorge-lines in the Fort 
to be made. In like manner, againſt any Line 
or diſtance in th propoſed Fort, is the length 
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of the ſame Line in that Fort to be made. For 
ro be ſhort, Take any number on the firſt, and 
right agaiaſt it on the ſecond, is the one third 
part thereof. 


How to make 4 Fort greater thanthe Fort propoſed. 


Uppoſe there bea Fort made, ſuch an one 
as is that repreſented in the afore-menti- 
oned Diagram, and another Fortis to be made 
like to it s {o that in all the lines and ſides there- 
of, it be doubleto thoſe inthe Fort thart is al- 
ready made. 

In this caſeand the like, we haye no more to 
do, but to ſet 1 on the firſt, to 2 on the ſecond, 
and then againſt the number of the length of 
any ſide orline on the firſt, is the double of ir 
onthe ſecond. As if you ſet r onthe firſt, to 2 
on the ſecond, then againſt 456 on the firſt, the 
length of the perpendicular inthe Pentagonal 
Fort given, you ſhall have 912 on the ſecond, 
the double of 465, which is thelength of the 
perpendicular in that Fort to be made; and a- 
oainſt 662, the length of the Curtain in the 
Fort made, is 1322, the length of the Curtain 
inthe Fort to be made: And ſoof allthe reſt 
of the Lines, 

If it ſhall be required co make ſuch a Fort, 
as in its fides and lines ſball be onethird part 
longer than thoſe inthe propoſed Fort : Then 
ES G 4 take 
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take any one line, as for example, CI 456 
yards, and thereof take the one rhird part, 
whichis 152 : This addto the ſame 456, and 
ir wakes 608, This done, Set 456 on the firſt, 
to 608 on the ſecond, andthen againſtany line 
of the Fort made onthe fiſt, is its match-line 
in the Fort to be made: As againſt D N, the 
Curtainin the made Fort, 424 yards. is 5653 : 
So many yards will the Curtain be in that 
Fort to be made, and ſo of all otherlincs. And 
if a Fort be to be made, whoſe ſides and lines 
muſt be half ſo much more in length, as are 
the ſides and lines of the propoſed Fort: Then 
cake the halt of any rumber, and :ddir to the 
ſame number, and ſo procced as betorc, 

Note, that the lines in the Type or Diagram 
annexed, may be accounted in their lengths 
thcre fet down, cithcr ſo many foct, or ſo ma- 
ny yards, or ſo many perches, or what other 
meaſureyou aretoute: And ſothe fide of the 
Pentagon 662, may be accounted 562 yards, or 
662 foot, or 662 perches. Thus by ſuppoſing 
a Pentagoval Fcrt to have lines and fides in 
Icngth, as thoſe in the Diacr:m, you may by 
thc: double lines very calily diſcover all the 
lines and fides of any other Pen:agonal Forr, 
either greatcr or leſſ-r. 
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CHAP. VIII. 


The Uſe of the double Scale of Sines 
in Aſtronomy. 


PROBLEM. I. 


The Suns greatefF declination, with hu place or dt- 
ſtanc from the next Equinoial point being gi- 
ven, io find hu preſent declination for the 


time given, 


He Suns greateſt declination 1n this 
our a2c,is foundto be 23 degrees 39 
minutes. This is general, his place 
given on the day propoſed, is o degre 
of Taurwwhich point is diſtane from the next 
Equinc&tial pointat 4z/es 3o degrees. 

The Analogic for Solution of this Propoſi- 
tion is thus : 

As the Radius, or Sinc of 9o degrees, Isto 
the Suns grearclt declination 2 3 deg. 20 Min. 

Co is te diſtance of the Sun 30 cg, from 
the next Equinoctial point which is 4r/es, To 
the Sine of the declination 11 Gdegr. 20 min. 
ſought tor. Wherefore, 

Sergodegres on the firſt, to the Suns prea- 
teſt declination 23 2 deg, 30 min, on the ſecond, 


and 
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and then againſt 30 deg; the Suns diſtance from 
the next EquinoGtial point on the firſt, is 11 
deg. 30 min. on the ſecond: So much is his 
declination ſought tor, his place being the very 
beginning of Taurm. 

Suppoſc the Sun be in the beginning of Leo, 
which is 60 deg: ecs diſtant from the Equino- 
&ial point of L:ibra; then ſer 90 deg. on the 
firſt , to 23 deg. 3o min, on the ſecond, and 
thcn againſt 60 deg. on the firſt, is 20 deg. 10 
min. on the ſecond: The declination of the 
Sun, when he is enteringinto Leo. 


PROBLEM, II. 


The Suns greateF declination, and ha preſent de- 
clination for any time propoſed being had, to 
find hus difkance from the next Equinoftidl 
point, and thereby hi place inthe Pclipticks 


GE the Suns greateſt declination, 23 deg. 30 
min. on the firſt, to 90 degrees on the ſe- 
cond; and thenagainſt his preſent declination, 
being given 11 deg. 30min, on the firſt, is 39 
acgrees on theſecond : So much is his diſtance 
from the next Equinoctial point , which 1s 
Aries , therefore his true place is juſt leaving 
Aries, and entering Taurm. 
Again, ſuppoſe the Suns preſent declination 
Ge Io min, and his place 4” : 
cr 


id 
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Set23 deg. 30 min. onthefirſt, to 90 deg, on 
the ſecond, and then againſt 20deg. 1o min, 
on the firſt, is 60 degrees on the ſecond : So 
much is the Suns diſtance from the next Equi- 
noQial point. _ 

Now it the Sun be in thefirſtquarter of the 
Ecliptick, between Arles and Cancer, then he is 
diſtant from the Equinoctial of Arizs 60 de- 
degrees, and therefore in the beginning of 
Gemini: But if he be in the {ſecond quarter of 
the Ecliprick, as in this propoſal he is, his di- 
ſtance is to be accounted from the EquinoRial 
of Libra, and then his place muſt be in the be- 
ginning of Leo ; It he be in the third quarter 
of theEcliptick, and 60 degrees trom the next 
Equinoctial point, thenhe is inthe beginning 
of Sagittarim: And it he bein the fourth quar- 
ter of the Ecliptick, and diſtant 60 degrecs 
from the next EquinoQtial point, then he muſt 
be in the beginning of Aquarizs, 


PROBLEM. III, 


The Suns declination, and the Latitude of the 
place being given, to find the Suns Amplituat. 


| be given the Suns declination, 11 deg. 
30 min. and the Latitude of the place pro- 
poſed 51 degrees 3o minutes, whoſe Com- 
plement to 90 degrecs, is 38 degrees, 30 mi- 
nates : 
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nutes : And the Amplitude ſought for. 

Set the Co-fine of the Latitude 38 deg. 30 
min. onthe firſt, ro the Radius, or 90 degrees 
on the ſecond, and then againſt the fine of the 
Suns declination, 11 deg. 3o min. on the firſt, 
is 18deg. 40 min. on theſccond : So much is 
the Suns Amplitude, at ſuch time as his decli- 
nation 1s x1 deg. 3ominutes, Or, 

| Suppoſe the Suns, or a Stars declination 
were known to be 2o degrees, then without 
altcring the lines from the place they were firſt 
ſet co, right againſt 20 deg, on the firſt, is 33 
deg. 10 min. on the ſecond, the Amplitude 
ſought: And ſo againſt any other declination 
onthe firſt, is the Amplitude on the ſecond. 


PROBLEM, IV. 


The Latitude of theplact, the Suns greateſt declt- 
wation with hi diſtance from the next Equino- 
ial pointbeing had, to find bis Amplituze, 


He Latitude is 51 deg. 3o min. whoſe 
Complement is 38 deg. 3o min. the Suns 
diſtance from the next EquinoGQtial point is 18 
deg. 40 min, and his greateſt declination 23 

dep. 30 min. and the Amplitude required. 
Setthe Co-finc of the Latitude, 38 deg. 30 
min. on the firſt, to 23 deg. 3o min. onthe ſe- 
cond, the fine of the greateſt declination, and 
thcn 
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then againſt 3o degrees, the diſtancefrom the 
necreſt EquinoCtial point on the firſt, is 18 deg. 
40 min. on the ſecond : So much is the Suns 
Amplitude,when his place is in the beginnings 
of Taurm, Virgo, Scorpio,or Piſces, 


PROBLEM. V, 


The Latitude of the place , the Suns place or df 
[lance from the next Equinoial point , with 
his greateſt declination being known ; to find 
what altitude the Sun will have, when he & on 
the true Eaft or Weſt point. 


Er the Latitude be 51 deg. 3o min. the 

— Suns place in 1o degrees of Taurws, which 

is diſtant from the next EquincRial point 40 

degrees, and the greateſt declination 23 dep. 

3o min, What is the Suns altitude at the true 
Faſt or Welt point ? 

Set 51deg. 3o min. on the firſt, (the Lati- 
tude of the place) to 23 deg. zo min. the grea- 
teſt declination on the ſecond; and then againſt 
40 degrees, the diſtance from the necreſt E- 
quinoctial point on the firſt, is-19 degr. 5 
min. on theſecond : So much js the Suns alti- 
tude, when he is on the true Eaſt or Welt 
point : And at his entrance into T4urm, his al- 
titude at that point is 14 degrees 45 minutes. 
As this, {o his altitude for any other place is 

_— {8 I. found, 
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found , without ſtirring the lines, after once 
let together. 


PROBLEM. VL. 


The Latitude of the plate , and Suxs dulination 
betxo had ; to find what altitude the Sun will 
be of, when he comath upon the true Baff or 
WA eſt pornt 6 


Etthe Latitude be 51 deg. 3o min, and the 
Suns declination 11 deg. 3o min. and his 
| height ar his being on the due Eaſt or Weſt 
point required. 

Set the fine of the Latitude, 51 deg.zo min. 
on the firſt, to the Radius on the ſecond, and 
then againſt the (ine of the given declination, 
11 deg. 30 min. on that firſt, is 14 degr. 45 
min. on theſecond : So much is the Suns alti- 
tude at the time of his being due Eaſt or Weſt, 
when his declination is x 1 deg. 30 min. 


Prxzowlem VII. 


Maving the Suns greateſt declination, and hi di- 
flame from the next Equinoial point ; to find 
bn right aſcenſion. 


He Suns greateſt declination is 23 degr. 
30 min. and his place givenis o degr. of 


Tarr, Therefore his diſtance fromthe neereſt 


Equi» 
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EquinoRal point < Aries is 3o degrees : By 
theſe known, his right aſcenſton1s deſired, 

Set go deg. on the firſt, to the Co-fine of 
the greateſt declination, 66 deg. 3o min. on 
the ſecond ; and then onthe back- ſide, (being 
che lines of Tangents) againſt the Tangent of 
30 degrees, the Suns diſtance from the neereſt 
EquinoQtial point, on thar firf?, is the Tangent 
27 degr. 50 min. So much 1s the Suns right 
aſcenſion, at that time. 


PrxonLEaM VIII. 


The Suns greateſt declination, and his preſent de- 
clination, being given for a time ; to fird his 
right aſcenſion for that time. 


He Suns greateſt declination is 23 degr. 
 ® ;0mingand his preſent declination for a 
time propoſed, is 11 deg. 30 miu. I demand 
his right aſcenſion thereby. 

Ser the Tangent of 23 deg. zo min. onthe 
firſt, to the Tangent of the preſent declination, 
11 deg, 30 min. on the ſecond; and then up- 
on the other ſide, on the lines of ſines, againſt 
the Radius on the firſt, is the ſine of 27 deg. 
50 min. on the ſecond : So much is the Snns 
right aſcenſion demanded, | 
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PROBLEM. IX, 


The Latitude of the place, and the Suns declination 
known ; to find how long the Sun riſeth and ſet- 
reth, before or after the hour of (ix. 


= Laticude of the place is 51 degr. 30 

4 min. North, and the Suns declination, r 1 

deg. 3o min. Idemand the time of Sun-riling 
ore 11x. 

Ser the Co-tangent of the Latitude, 38deg, 
3o min. on the firſt, ro the Tangent of 11 deg. 
30 min.th2 declination given on the ſecond ; & 
then on the other fide, againſt the Radius on 
the firſt, is the ſine 14 deg. 50 min. This 14 
dep. 50 min. converted into time, by account- 
ing four minutes of an hourto every degree, 
and one minute of an hour for yggninutes of a 
degree, and it willamount to 59 minutes of an 
hour : So long the Sunriſcth before ſix in the 
morning, and fets after fix at night inthe Sum- 
mer ſea{on; and in the Winter ſeaſon, or Sou- 
thern fignes, he riſcth ſo long after fix in the 
morning, and ſets fo long bcfore fix at night, 
where the Latitude is 51 deg. 3 o min.and when 
the Suns declinationis 11 deg. 30 min. South. 
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PROBLEM, XN, 


The Sun being in the Equino&tial, by knowing his 
diſtance from the Meridian, andthe latitude of 
the place; to find the Sus altitude at that 
time. 


A /T Arch the tenth, the Sun being in the 

Equinoctiai at tena clock before noon,” 
or at two aclock after noon, he being at that 
hour diſtant from the Meridian 30 degrees, I 
would know his height in our Latitude of 5 1 
deg. 30 minutes. 

Set the Radtus on the firſt, to the Co-ſine 
of the Latitude, 38 deg. 3omin. onthe ſecond, 
and then againſt the Co-1ine of the Suns di- 
ſtance from the Meridian, v2. againſt 60 de- 
grces on the firſt, is 32 deg. 37 min. on the ſe- 
cond: So much is the Suns altitude on the 
tenth of March, at ten a clock in the fore-noon, 
and at two aclockafrer noon, 


| 
PronzlemM XI, 


The latitude of the place, and the Suns declination 
Northwards beino known ; to find the Sans al- 


titude, at the hour of /ix. 


Et the Latitude of the place be 5 1 deg: 30 
man. the Suns declination x1 deg. 50 min. 
H North - 
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North : And the Suns height at fix a clock is 
deſired. 

-.Setthe Radius.on the firſt, to the ſine of the 
dechaztion,\'\3kdeg. 59 min. on the ſecond ; 


andchcnagainſt,5.x deg. 30 min. the Latitude 
on the firtt, is 8deg, 58 min, on the ſecond: 


Sa, much 1s the Suns height at the hours of ſix, 
at morning andtirghr. Or elſe rhus : 

Setthe Radius to 5 1 deg. 30 min. and then 
againſt I 1deg. 50min. on the firſt, is 8 deg. 58 
min, on the ſecond: Fornore, that the Radius 
on the firſt may be ſer to cither of the other 
rwo terms. given. on the ſecond, and ther: a- 
gainſt the other term on the firſt, is the anſwer 
oh theſccond, 


ProBrEx, XI1. 


' The, Latitude aud declination of the Sun being 
known ; to find the Suns Azimuth at the hour 
of ſix, from the North part of the Meridian. 


= the Latirude of 51 dcpg. 30 min. the Suns 
declination given 1s 11 deg, If min, What 

is his Azimuth at the hour of ſix 
Set the Radius on the firſt, to the Co-ſine 
of the Latirude, 38 degr. 30 min, on the ſe- 
cond; and then againſt the Co- -tangcnt of the 
declination, 11 deg. 20 min. onthe firſt, is the 
"Tangent 8 2-deg, 47 min. on the ſecond: So 
much 
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much is. the Suns Azimuth from the North to- 
wards the Eaſt, which was required. 


PrxosilztM XIIT, 


The Latitude of the place, and the Suns altitude 
at.the point of. bis being due Fait or Weit; to 
fond. the hour and minute when he will te [6 
due Eaft or Witt, 


He Latitucc of the place is 5 1 deg. 30 min» 

The Suns height found at his being on the 
tuc_ Eaſt point, 1s 14 deg. 45 min, 1 demand 
the hour of the day, 

Set the Radius on the firſt, tothe Co-line of 
the Latitude, 38 deg. 30 min. on the ſecond ; 
and - then_ on the Lines of Tangents , right 
againſt the Tangent of the Suns altitude, at his 
being due Eaſt, vi7. 14 deg. 45 min. on that 
firſt, is 9 deg \18miy. on the ſecond, the Tan- 
gent of time from the hour of f Ix, either be- 
fore or aftcr, that the Sun will be due Eaſt, 
or due Welt. This 9 degr. 18 minutes redu- 
ced into time, by allowing to cyery degree 
four minutcs of time, and for fifteen minutes 
of a degree, one minutc of time, amounteth 
to 37 minutes. of time: So then the Sun is 
duc Eaſt on the day given,at 37 minutes after 
ix a clock in the morning z and alſo will be 

H 2 cis 
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due Weſt at 37 minutes before ſix at night, | 


which is at five a clock 23 minutes. 


ProzleM XIV. 


The elevation of the Pale, the Suns (or 4 Stars) 
declination , and diſtance from the Mtridian 
for any time being given ; to find the Suns al- 
titude at that time, 


Et the elevation of the Pole be 51 deg. 30 

min. whoſe Complement to 90, is 38 deg. 
30 min. The Suns declination 11 deg, 3o mt 
. nutes, whoſe” Complement is 78 deg. zo min, 
his diſtance from the Pole; his diſtance from 
the Mcridian 3o degrges, or which is all one, 
two hours, that is, either atten or two a clock, 
and the Complement of this diſtance'to 9o de- 
orces, is 60 degrecs: And ler the Suhs Alti- 
tude for that time be required. 

1 Setthe Radius on the firſt, ro 60 deg. the 
Co-fine of the Suns diſtance from Noon on 
the ſecond ; and then onthe lines of Tangents 
againſt 38 deg. 30 minutes, the Co-tangent of 
the elevation on the firſt , is the Tangent 34 
degr, 33 min, on the ſecond ; for the fourth 
term, which taken from the Suns diſtance 
from the Polc, the Remainder is 43 degrees, 
5 6 mUNUtEs, 
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2 Set the Co-fine of that 34 deg. 33 min- 
the fourth term, »4z. 55 deg. 27 min. on the 
firſt, to 46 deg. 4 min. the Co-fine of thatRe- 
mainder, on the ſecond : and then againſt the 
ſine of the Eleyarion, 5 1 deg. 3o min. on the 
firſt,is the ſine 43 deg. 18 min. on the ſecond : 
So much is the altitude of the Sun at that time, 
the thing required. 

This is when the Sun hath Northern decli- 
nation, but when he hath Southern declina- 
tion, then add his declination to go deg, and it 
makes 101 deg. 30 min. the Suns diftancefrom 
the Pole, from which take the fourth term 
found, and the Remain is 66 deg. 27 min, This 
done, the ſecond work would be thus : 

Set the Co-ſine of the fourth term found 
on the firſt, v7. 55 deg, 27 min. to the Co-fine 
of that Remain, which is 23 deg. 33 min on 
the ſecond, and then againſt 5 i deg. 5o min, 
the Elevation on the firſt, is 21 deg, 5 2 min. 
onthe ſecond. The Suns height atten or two 
aclock, when he hath 11 deg. 3o minutes of 
South declination. 

It the Sun be juſt inthe EquinoQtial, having 
no declination ; then to find his height onthac 
day at ten ortwoa clock,the work will be done 
at one working in thus manner. 

Set the Radius on the firſt, to 60 degrees, 
the Co-fine of the diſtance from the Meridian, 
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| on the ſecond ; and then againſt 38 degr. 55 
min. the Co-{ine of the Elevation on the firſt, 
is the ſinc 32 deg. 62 min. So much is the 
Suns altitude at the hours of tcn-and two a | 
clock on the EquinoGtial day, 


PrxoBLIEsM XV. 


Having the Poles elevation, and the Suns decliua- 
tion ; to find the aſcenſional difference. | 


Er the Poles elevation be 5 1 deg, 3o min, 

and the Suns declination 11 deg. 3o min. 
And by them the aſcenſtonal difference requi- 
red to be given. 

Set;z8 deg. 3o min. the Co-tangent of rhe 
clevation on the firſt, to the Tangent of the de- 
clinarion 11 deg. 30 min. on the ſecond; and 
then-(onrhe Lines of Sines) againſt the Radius } 
on that firſt, is the ſine of 14 deg. 49 min. on 
the tecond : $o much 1s the aſcenftonal diffe- 
reace required at that time, as the Sun -hath 
11 deg. 30 min. declination. 

I could ſhew by this aſcenſional differ ence 
converted intotime, How to tind the time of { 
Sun-rifing and ſerting, with the length of day 
andnight, &c. But theſe 2re things done with- 
out the Lines, and therefore I paſſe them by, ha- 
ving limited my felt ro ſhew onely theuſe of 
the double Lines, 
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PxozBLEzM XVI. 


Having azy Planets declination and Latitnde, 
with its diftance from the next EqutnoBial 
point ; to find its right aſcenſion. 


| By a Planets declination be 26 degrees, its 
Latitude 4 degrees, and its diſtaace from 
the neereſt Equinodtial point 70 degrees, (it 
being inthe 10 deg. of Gemini ] I demand the 
right aſcenſion thercof, which to attain : 

Set 64 deg, the Co- ſine of the declination, 
to 20 - the Co-ſine of the Planets diſtance 
from the next EquinoCtial point ; and then a- 
oainſt 85 deg. on the firit, rhe Co-fine —_ 
Planets latitude, is 22 deg. 17 Min. on the 
cond, the Co-fi ne ot the right Conia: 
Thereforc 67 deg 43 min. ( being the Comple- 
ment of 22 dee. [7 min.) is the right aſcent! 10N 
of that Planet which was demanded. 


PRoBLE M X VIE 


The Suns greateſt dclination with his diſtance from 
the next Equino#ial point, being had; to find 
the Meridian anzle, that t, the interſs&tion of 
the Meridian with the Ecliptick. 


Et the Suns greateſt declination be 23 degr. 


39 Min, and his place juſt entering Tar, 
H 4 which 
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which is diſtant from the neereſt EquinoQial 
point zo degrees, I would know the Meridian 
angle. 

| Set the Radips on the firſt, to 60 degrees, the 
Co-fine of the Suns diſtance from the neereſt 
EquinoRtial point on the ſecond; and then on 
the lines of Tangents, againſt 23 deg. zo min. 
the Tangent of the Suns greateſt declination 
on the FA is 20 deg. 3$ min. onthe ſecond, 
which is the Co-tangent of the angle ſought : 
Wherefore the Meridian angle is 69 degr. 22 
min. being the Complemen of 2o deer. 38 
min. to 90 degrees. | 


PROBLEM. XVIII. 


i . The Suns declination and amplitude given; to 


find the heigth of the Pole. 


- the Suns declination given be 14 degr. 
L511 min. and his amplitude 19 degr. 7 min, 
And the Poles elevation demanded. 

Set 19 deg. 7 min. the amplitude on the 
firſt, to 14 deg. 51 min. the declination on the 
ſecond ; and then againſt the Radivs on the 
firſt, is 51deg. zo min. on the ſecond, which 
is the {ine of the latitude : Wherefore 5 1 degr. 
39 min, isthe Latitude ſought, 
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PROBLEM. XIX, 


The amplitude of the Sun, and time of hu rifing 
being known; to find thereby his declination. 


Er the Suns amplitude be 33 degr. 38 min, 

and the time of his riſing be art 4 a clock 10 
minutes; by which two things known, I 
wauld find the declination of the Sun. Here 
firſt convert the 4 hours 10 minutes into de- 
orees and minutes, and they make 62 degr, 30 
minures. 

Now ſet this 62 degr. 3o min. the time of 
Sun-riſing converted into degrees onthe firſt, 
to 56 deg. 22 min. the Co-fine of the ampli. 
tude on the ſecond, and then againſt the Ra- * 
dius on the firſt, is 69 degr. 50 min. on the ſe- 
cond, the Co-ine of the declination : Where- 
by it followeth,that zodeg. 10 min.is the decli- 
nation deſired. X 


PROBLEM. XX. 


Having the (leVation of the Pole, and the Suns 
amplitude; to find his declination, 


Etthe Elevation of the Pole be 5 1 degr. 30 

min. and the Suns amplitude 19 deg, 7 min. 
By whiah two things given, the declination is 
required, 7 

| Set 
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Setthe Radius onthe firſt, co 19 deg.7 min. 
the Suns amplitude on the ſecond, and then a- 
gainQ.5.1 deg. 30 min. the fine of the cleyation 
on the firſt, is 14 deg, 5 1 min. the fine of the 
declination upon the ſecond : The thing de. 
ſited. 


PROBLEM. X XI. 


_ Having the hour of the day, the Suns nltitude dud 
declivation ; to find the Azimuth. 


T Et the Sans altitude be 25 degr, 56 min. 

hoſe Complement is 64 deg. 4 min. his 
declination 11 deg. zo min. whereof the Com- 
plement is78 degr. 3o min. The hour of the 
Gay, 7 hours 56 minutesfore noon, which time 
1s diſtant from noon 4 hours 4 minutes. This 
tire converted into degrees,giveth 61 degrees. 
Now by theſe things known, the Azimuth is 
deſired to be foynd. 

Sct 64 degrs 4 minutes, the Co-ſine of 


the Suns altirude on the firſt, to 61 degrees, 
the-Suns diſtance from the Meridian on the ſe- 
cond ; and then againſt 78 degrees 3o minutes, 
the Co-fine of the declination on the firſt, is 
93 degrees 22 minutes 'on the ſecond: So 
much 1s the Suns Azimuth from the Sourh 
Eaſtwards, Dy: M 
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PrxoBLlamM XXIT Frets 


The Suns declination, altitude, and az3muth Liz 
known; to find ;he hour of the day. 


Uppoſe the Suns declination be 11 degr. 
zo min. his altitude 25 deg. 56 min, and 
the Azimuth 72 deg. 22 min. Hereby to find 
1 the hour of the day. 

Set 78 deg. 3o min. on the nrſt, (which is 
the Complement of the declination) to 64 
deg. 4 min. on the ſecond, which is the Com- 
plement of the Altir: de; and then againſt 72 
deg, 22 min, the Azimuth on the fir it, is 6x 
orees on theſecond. Thys 61 degrees Conver- 
redinto time , giveth 4 hours 4 minute*, which 
taken from 12 hours, the Remain is 7 hours 
56 minutes bctorc noon, the time of the day 
required, 


PrxosBteM XXIIL. 


The altitud? of the Equator, and the Suns, or 4 
| Stars decl:nation being given ; to find the angie 
ſ of th: Meridian with the Horizon. 


= the altitude of the Equator be 51 de- 
grees Zo minures, and the declination 22 
degrees. And rhe angle of the Meridian with 
the Horizon fought for, 
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Set 68 _ the Co-fine of the declina- 
tion on the firſt, to the Radius on the ſecond; 
andehen againſt 51 deg. 3o min. the Co-ſine 
of the Equarors altitude, on the firſt, is 57 de- 
grees 34 minutes on the ſecond : So much is 
the angle of the Meridian (or circle of Decli- 
nation) with the Horizon. 
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| | CHAP. IX... . 

SW - TVſe of the double Scules in Geo- 
grapby. - 

| PrxoBLEM |. 


.Two places lying without the Equinofial, and ha- 
vins boil one 1atitade differing onelyin Loy- 
girude, being propounded ;, to\find their Di- 
ftance. 


Q-*: there'be two places, lying both 


inthe Latitude of 48 deg. 20-min. differ- 

ing onely in Longitude 16 degrees, as do 

Tarts in France, and Vienna 1n <Auſtris, 
whoſe diſtance is deſired, 

Sertthe Radius on the firſt, to 41 degrees 40 
minutes, the Co-ſine of the Latitude on t 
ſecond; and then againſt 16 degrees on the 
firſt, the difference of Longitude, 1s 10 gdegrees 
| 36 minutes, which in miles makes 636: S9 

much is the diſtance between the two places, _ 
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PROBLEM, TI. 


Two places being pr opounaed, which differ in Lon- 
. . \gitude, the one (ping under he Rquinottial, end 
 theother having Latitnae, to find their diſignce 

in milcs. | 


Et two placcsbe propounded, theone lying 
under the EquinoGtial, having 313 degrees 
of Longitude, and the other lying inthe Lati- 
tide 2 2 deg. 42 min. andinthe Longitude 
of 323 degrees, they differing in Longitude 10 
degrees, I would know their diſtance. 
$et the Radius on the firſt, ro $0 degrees on 
the ſecond, the Co-line of the difference of 
Longitude z and then againſt 57 deg, 18 min. 
the-Co-ſine of the one places Latitude on the 
firſt, is55 deg. 58 mio. the Co-fine of the di- 
ſtance. in degrees 3 the Complement of this 
55 deg. 58 min. to.90, is 34 deg. 2 min. which 
converted into Engliſh miles, giveth 2042 
miles : So much is the diſtance between the 
two placcs, ; 
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PROBLEM. IIT, 


Two places having ſeveral Latitndes toward.one 
Pole, and differing in Longitude ; to find their 
diſtance. 


Er Loxdon and Feruſalem be two places prg- 

pounded, betwixt which the diſtance 1s re- 
quired : The Latitude of Loxow is 5 1 degrees 
30 minutes, the Latitadeof Feruſalem is 2.2 de- 
grees , and their difference in Longitude is 47 
degrees. Now to find their diſtance. 

1 Setthe Radius on the firſt, to43 degrees, 
the Co-fine of the difference of Longitude on 
the ſecond; and then on the lines of Tans 
gents, againſt the Co-rangent of the greater 
Latitude, 38 deg. 3o min. is 28 deg. 28 min. on 
the ſecond ; the tourtlrterm. This fourth terms 
28 dceg.28 min, taken out of the Complement 
of the leſſer Latitude, that is here, out of 58 
deg. the Remain is 29 deg. 32 min, Then, 

2 Ser28 deg.28 min.the fourth term found, 
to thatRewmain, 29 deg. 3 2 min. onthe (ſecond; 
and thenagainſt the Co-ſine of the'greater La- 
titude, wiz. 38 deg. 3o minis the ſigne 39 deg. 
14 min: the diſtance ſought forin degrees of a 
great Circle , which - converted into miles, 
makes 2354 miles, the diſtance between Loy- 
don and Jeruſalem, I 
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PrxoBLEmM IV. 
"Two places, one having North Latitnde, and the 
other South Latitude, and differing in Longi- 
tude ; to find their diſtance. 


North Latitude, and the other in 32 degr. 
25 min. of South Latitude, and their difference 
in their Longitude 70 degrees, and -betwixt 
theſe two ſuch places, the diſtance is deſired, 
Toreſolvethis demand : 

x Sct the Radius on the firſt, ro 20 degrees, 
the Co-ſinc of the difference of Longitude on 
the ſecond; and then againſt 50 degrees, the 
Tangent of the greater Latitude, is the Tan- 
_ degrecs 1 minute, a fourth term. This 

term, 16 degrees 1 minute, take from 
57 degrees 35 minutes, the Complement of 
the ictier Latitude, and the Remain is 41 de- 
grecs 34 minutes, for afifth term. Now then : 
2 Set 73 degrees 59 minutes, the Comple- 
ment of 16 degrees x minute, the fourthterm, 
co 48 degrees 26 minutes, the Complement 
of that 41 degrees 34 minutes, the fifth rerm 
and then againſt the fine, the greater Latitude 
50 degrees on the firſt, is the fine 36 degrees 
36 minutes, whoſe Co-line 53 degrees 24 mi- 
nutcss 


Uppoſe the one place be in 50 degrees of 
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nutes is the diſtance in degrees by a great Cir" 
cle. This 53 degr. 24 min. being turned into 
miles, by multiplying by 60, maketh 3204 
miles, and in leagues 1068: So much is the 
diſtance ſought for between the two places, 
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CHAP. X. 
Of plain right lined Triangles. 


PROBLEM. I. 


In a plain right lined Triangle, right angled, the 
three angles being known, and one (ide; to find 
either of the other fides. 


N the Triangle annexed A BD,kt the an- 
oleat Abearightangle, or go degrees,the 
angleat D 43 deg. 20 min, and the angle 
at B:46 deg. 4o min, and the fide AB 230 
yards ; andletthe {ide A D be the fide ſought, 

The Reſolution of this Problem upon the 
Inſtrument is by this Aralogie : 

As the Sine of the Angle oppoſite to the 

ſide known, 

Is to the Sine of the Angle oppoſite to the 

{ide required : 
Sois the f1de known, 
tothe ſide ſought. 
And therefore in this Example it is, 

As the fine 43 deg. 20 min. the angle at D 
oppoliteto AB the fide known, isto the ſine of 
the angle at B, 46 deg. 40 min. which is the 
angle oppoſite to the fidefought AD : _ 
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the length of the known fide AB 230 yards, 
to 243 yards and yery neer three quarters of a 
yard, the length of the fide AD, which was 
required, Wherefore, 

Upon the lines of fines, Serthe fine 43 deg, 
20 min. onthe firſt, (the angle at D. oppoſite 
to the fide given.) Tothe fine 46 deg. 40 min. 
on the ſecond, (whichis the ſine of the angle 
oppoſite to the {ide required.) Andthen upon 
the lines of Numbers, againſt 230, the length 
in yards of the known fide on that fiuſt, is 243 
and three quarters very neer : So then the 
lengthof the ſide A D, whichis ſought, is'243 
yards, and very neer three quarters. 

For further illuſtration hereof ; Suppoſe 
you were ſtanding at A, and would know how 
far it is from you to ſome notable mark, as 
to D. Here firſt ereRt ſome Mathematical In- 
ſtrument, as the Theodz/zt, or ſome otherat A, 
theplace of your ſtanding ; and by help there- 
of, let a mark be {et up fide-wayes, (which way 
the ground will be beſt for the purpole)asat B, 
inalinc making right angles with the viſualline 


fromyouatA to D; this done, meaſurefrom 


Arto your mark B, and find it 230 yards: Then 
place your Inſtrument ar B, and obſerye the 
angle there as ABD, which find 46 degr. 40 
min. this angle had, and the other at B being a 
right angle, the angle atthemark D muſt w_ 
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be 43 deg. 20 min. being the Complement of 
the angle obſerved at Bto 90 degrees: Theſe 
things had, the work by my Inſtrument is the 
ſame, as is afore ſhewed. For, 

Ser 43 deg. 20 min, on the firſt, to 46 deg, 
40 10141. ontheſecond; andthenupon the lines 
of Numbers, againſt the meaſured length 230 
on the firſt, is 2437 & better on the ſecond : 
Sothen the diſtance from you to the mark is 
243 yards, and ſomething better than ſeven 
renths of a yard, which is very neer three quar- 
ters. If you pleaſe to work this Example by: 
the Tables of Logarithms , you ſhall find the 
workof thc Inſtrument to agree moſt notably 
with that of the Tables, 

I might have placed the Problems of right 
lined Triangles after thoſe of Spherical ; tor 


that rheſc require to be reſolved by the lines 


of Sines, Tangents and Numbers together, 
whereas thoſe of Spherical Triangles are reſol- 
vedonely by lines of Sinesand Tangentsalone, 
and therefore require the more variety : but 
the done of plain Triangles being uſually 
firſt taught , I have therefore firſt placed it; 
and the rather, becauſe by theſe Problemes 
of right lined Triangles, you may ſee the way 
to work with both the lines of Numbers, Sines, 
and Tangents altogether, in any caſe what- 
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PROBLEM, II. 


In a plain right lined Triangle oblique anzled, 
the three ansles aud one ſide beins known ; to 


find either of the other ſides. 


N the Triangle CBD, lct the obtuſe angle 

at Cbe 112 deg. omin. theangleat D be gz 
deer. 20 min. andthe angle at B 14 deer. 40 
min. and let the known (ide be C D 100 pole, 
and let the fide CB be the fide fought. 

The Analogie for reſolution of the preſcnt 
Problem, is the ſame as in the former, where- 
forcitis; 

As 14 deg. 40 min.the angle oppoſite to the 

ice known, 
Is to 43 deg. 20 min. the angle cppolite 
tothe (ide ſought; 

$0 15 100, the length of rhe ſide known, 

To 271 the length of that fide ſought. 

Thercforc, upon the lines of Sines ; Set the 
ſine 14 deg. 40 min. onthe firſt, to 43 deg. : 
min. the {ine of the angle oppoſite ro the fide 
required on the the ſecond ; and then upon th2 
lines of Numbers, againſt 100 on the firſt, is 
271 on the ſecond : $o much is the length of 
that {ide ſought, Fora further illuſtration : 

Suppoſe y ou were ſtanding at C, and deſi- 
red to know how far it is from you to B. Here 
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by reaſon of ſome impediment, as a pond, a 
wall, a hedge, or ſome other thing, you cannot 

oint out your ſecond ſtation at right angles 
with the viſual line from C to B, but are infor- 
ced to work by an angle greater than a right 
angle; wherefore at C obſerve an angle, as 
B CD of 122 degrees,and meaſure along from 
CtoD 100 pole, and at D obſerve the angle 
CDB43 deg. 2o min. Theſe two angles had, 
add them together, and they make 165 degr. 
20 min. which taken from 1 80 degrees, leaveth 
I4 deg. 40 min. forthe angleat B. - (For in all 
Triangles, it any two of the angles be known, 
the third is alſo known, for it is eyermore the 
Complement of them both to 180 degrees.) 
Theſe things thus had, the Analogie for re{o- 
lution of the guere by the lines, is the ſame as 
before. Therefore, 

Set the ſine x4 deg. gomin. on the firſt, (the 
fine of the angle oppoſite to the fide known) 
to the {ine 43 deg. 20 min. (the ſine of the an- 
ole oppoſite to the ſide required) on the fe- 
cond; and then on the lines of Numbers, a- 
oainſt 100, the length of the fide known on the 
farſt, is 271 on the ſecond : Therefore 271 
pole is the length, ordiſtance of B, the mark 
from your ſtation C, which was deſired. 
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PROBLEM, TIL 


If two ſides of a right lined Triangle, and a 
Angle oppoſite t0 one of them ſides being known; 
to find the angle oppoſite to the other fide. 


Ere the Analogic ſtandeth thus by the 
Lines. | 
As that fide oppoſite to the angle known, 
Isto the other known fide z 
90 is the known angle, 
To that angle ſought: 

Example. In the Triangle B CD, letthe one 
ſide known be the fide C D, 100 yards ; and 
the other {ide known be C B, 271 yards, and 
let the angle at Bbe known to be 14 degr, 49 
min. andletthe angleat D be ſought. 

Upon the lines of Numbers; Set 100, the 
hde C D oppoſite to the known angle B on 
the firſt, to 271 the ſide CB oppoſite to that 
angle at D ſought for on the ſecond; andthen 
on the lines ot Sines, againſt the ſine of the 
known angle 14 deg. 49min. on the firſt, is 43 
deg. 20 min. on the ſecond : So much is the 
quantity of the angle D, which wasſought, 
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PROBLEM, IV. 


Two fides, andthe angle includedbetweenthem,be+ 
. tg aright angle ; to find the other two avgles. 


Ih you would find the lefſer of the two un- 
knownangles : Then the Analogie is, 

As the greater {ide is to'the leſicr, 

So is the Radius tothe Tangent of the lcf- 
{cr angle. 

Example. In the Triangle ABC, let there 
be known the {ide A B 230 yards, and the {ide 
A C 143 and three quarters very necr, andthe 
included angle juſt go degrees; and lect the an- 
-gle B, being the leſler angle, be ſought , the 
'which to find, | 

Upon the lines of Numbers, S.t 230, the 
greater fide known on the firſt, ro 147 and 
thre quarters, the leſſer fide on the ſecond ; ard 
then upon the lines of Tangents , againſt the 
Radius on the firſt, is the Tangent 32 degr. 
© min, on the {econd : So much is the quan- 
tity of the leſſer angle,which is the angle at B 
and the Complement of that to 90, 1s 58 dc- 
grees: So much is the quantity of theangle C, 
being the greater of the rwo angles ſought. 

It you would find the greater angle firſt, 
of the two unknown angles, then the Ana- 
logte is thus : 


As 


UMI 


UMI 


TRIGONOMETRY. 129 


As the leſſcr ſide, is to the greater, 

So is the Radius, to the Tangent of the 
greater angle. Therefore, 

Vpon the lincs of Numbers, Set the leſſer 
ſide known AC, 143 and three quarters onthe 
firſt, tothe greaterfide A B 230 on thice ſecond; 
and then on the lines of Tangents, againſt the 
Radius on the firſt, is the Tangent 58 degrees 
on the {ccond : So much is rhe quamity of the 
greater angle at C, andthe Co-tangent thereof 
is 32 degrees: So much is the quantity of the 
Icfſer angle. For it is to benored, that alwayes 
the greater angle is oppoſiteto the greater fide, 
and the leſſer angle oppoſite to the leſſer (ide. 


PROBLEM. V. 


Is any oblique angled Triangle, whether obtuſe 
or acute, having two (ids, and the angle intlu- 
ded between them ; to find the thr angles, 


N the Triangle B C D, let the an2!e known 
be the obruſe ang!e at C 1 22 degrees, andthe 
rwo fides including thae angle, be C B the 
greater fide, con:aining 271; & C Dthelclcr 
fide, containing 1 oc, (which tides may be rec- 
koned poles, yards, tcet, inches, or what other 
meaſure you pleaſc) and lerthe two angles at 
B and D be fouvhr, 
In this caſe the Analoc'e will bc thus : 
As 
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As rhe ſum of the two fides known, 

Is to the difference betwixt the ſame ſides , 

So is the Tangent of the half ſum of the two 

angles ſought, 
To the Tangent of the halt of their diffe- 
rence, 

Here the two ſides including the known an- 
gle, are 100 and 271, which added together, 
their ſum is 371, for the firft number in the 
rule of Proportion. Next take the lefſer fide 
100, from 271 the greater fide, and the Re- 
mainder is 171, this is the difference between 
the {ides, andisthe ſecond number in the rule : 
And then take the known angle 1 23 degrees 
from 180 degrees, or two right angles, and 
the Remainder is 58 degrees : So much is the 
quantity of both the other two angles at B and 
QC, whercof the half is 29 degrees, this halt 
Jum isthe third number in the rule of Propor- 

tion : Theſe things had, then according to the 
Rule it is thus : 

As371isto 171, So is the Tangent 29 deg. 
To the Tangent 14 deg, 20 min. "Therefore, 

Upon the lines of Numbers, Ser 371 the 
ſum of the twa containing ſides on the ay to 
171 the difference of the ſame ſides on the ſe- 
cond ; and then upon the lines of Tangents, 
againſt 29 degrees, the half ſum of the two 
angles fought on the firſt, 1s the Tangent 14 


deg. 
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deg. 20min, on the ſecond, This 14 degr. 26 
min. thus found, is the halt of the difference of 
two angles ſought z theretore, To 29 degr, the 
halt ſum of the angles ſought, addthis 14 deg. 
20min. and the ſum is 43 degr. 20 min. So 
much is the quantity of the angleat D, the grea- 
ter of the two angles ſought; andthis 14 deg, 
20min. taken out of that 29 degr. o min, the 
Remainder is 14 deg, 40 min. So muchis the 
angle B, the leſler of the two angles ſought. 


PROBLEM, VI. 


Ia any right lined Triangle, whether right angled, 
or oblique angled, any two ſides b ing known, 
with the angle included between them ;, to fird 
the third ſide. 


{bu the obliqueangled Triangle CBD, Sup- 
poſe you have the two fides given CD 100 
yards, and C B 271 yards, and the angle C 
included betwixt them 122 degr. and you re- 
quire to know the {ide D B oppoſite to the 0b- 
tuſe angle C, Here firſt you mult by the Jaſt 
Problem find out the two angles unknownzand 
then having the three angles and two tides 
known, you may by the angles and one of 
the ſides find the third fide, according to thc 


. ſecond Problem: As ſuppole you would 


chooſe the fide C I 100, and thereby "yy to 
nd 
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find the fide D B. Then the proportion will 
Rand thus : 
As 14 deg. 4o min. the fane of the angle op. 
polite to the choſen fide, 
Is ro 58 deg. the Complement of 1 22 deg, 
the angle Coppoſiteto the (ide ſoughr: 
So is 100,the length of the choſen fide C D, 
To 335,the length of that fide D B, which 
is required. 


Therefore upon the lines of Sines, Set 14 


deg. 40 m. the fine of theangle oppoſite to the 
choſen ſide on the firſt, to the fine 58 deg. the 
Complement of 122 deg, to 180, and then 
upon the lines of Numbers, againſt 100, the 
length of the fide choſen on the firſt; is 335 cn 
rhe ſecond : So many yards is the length of tl.e 
ſide D B, which was required. 

Again, Suppoſe in the rightangled Triangle 
BAC, right angled at A you have the two 
ſides AB 230, and the fide A C 143 and necr 
three quarcers, and the included angle 90 de- 
grecs. Then to fird che other twoanyles,work 
as in thclaſt Problem thus : Add the two ſides 
rogether, 230 and 143 andthree quarters, and 
the ſum is 373 and three quarters, for the firſt 
number, Then take the leſſer fide, 143 and 
three quarters, outof 320 the greater fide, and 
the Remainder is $6, and one fourth for the 
fecord number, and the ang)e A is the third 

f EE Tt number 
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number in the rule of Proportion. Therefore, 

Ser 373 and three fourths, the ſum of the 
ſides on the firſt, to 86 and one fourth, their 
diflerence on theſecond ; and then againſt the 
Tang. 45 deg. the half ſum of the two angles 
ſought on the firſt, is the Tang. 13 deg. onthe 
ſecond, theſe 13 deg. added to the 45 deg. and 
the ſum is 58 deg. for the greateſt of the two 
angles ſought: And taken from 45 deg, lea- 
yeth 32 deg. for the leſſer of them two angles. 

The angles thus had, to find the third fide 
CB. Set 32 deg. on the firſt, to go on the ſe- 
cond, and then againſt 143 and three fourths 
on the firſt, (the fide choſen to workby) is 271 
on the ſecond: So much is the length of the 
ſide C B, whichis required. 

Or elſe, making uſe of the fide AB, Set the 
fine 58 deg. to 90, andthen on the lines of 
numbers, againſt 320 on the firſt, is 271 on 
the ſecond : The length of the ſide fought, as 


before, 


PrxoBwtLEeM VII. 


In a right lined Triangle, the three ſides only be 
ing known ;to find the Perpendicular,and there- 


by thethree angles. 
Er the greateſt of the three fides of yotr 


Triangle be taken for the Baſe, for ſo the 
i Perpen, 
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Perpendicalar will fall within the Triangle; 


then rake the ſam of the two fides by adding 
them together, and alſo their difference, by 
ſubſtra&ing the leſſer from the greater : As in 
the Triangle C B D, make D B the Baſe, being 
the longer fide 335 foot, and the other two 
ſides be C D 100, and CB 271, theſe two 
ſides added together make 371, and the leſſer 
being ſubſtracted from the greater, their diffe- 
rence is 171. Theſe had, the Proportion is 
thus : 
 Asthe Baſe DB 335, 
is tothe ſum of the two ſides 371 , 

So is the difference of the two ſides 171, 

" toa fourth ſum. Therefore, 

Vpon the lines of Numbers onely, Set 335, 
the length of the Baſe on the firſt, to 371 the 
ſum'of” the fides on the ſecond; and then a- 
gainſt 171, the difference of the ſides on the 
firſt, is 189,4 on the ſecond; this 189,4 taken 
out from the Baſe 335,0, and the Remainder 
is 145,6, the halt whercof is 72,8: So many 
foot meaſured in the line D B, from D to- 
wards B, (becauſe the angte atD is the great- 
e& of the two. angles at the Baſe) will reach 
eo E, the point where the Perpendicular C E 
will cut the Baſe D B. By which Perpendicu- 
lar, the Triangle CDB, is divided into two 
right angled Triangles, DECandCE B, 

which 


a+ lk. © a ww _38A_£X ww Aa uo» was 
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which being done, all the other angles may be 
found by the third Problem of this Chapter : 


For here you have two fides DC 100, and 


DE 72,8, and the right angle DE C oppofite 
to the fide D C; Therefore by that third 
Problem, to find the angle E CD. 

Set 100 , the {ide oppoſite to the angle 
known on thefirſt, to 92,8 the {ide oppoſite 
to the angleſought on the ſecond ; and then 
on the lines of fines againſt go degr. the angle 
known: is. 46 degr. 4o min. So much is the 
quantity of the angle E CD, and its Comple- 
ment togois 43 deg, 20 min, for the quantity 
of the angle CD E. Thus have you the three 
angles of the right angled Triangte DEC, 
And for the length of the Perpendicular, it.is 
thus attained unto by the firſt Problem. For, 

Set 46 deg. 40 min. the quantity of the an- 
ole C, oppoſite to the known fide E D on the 
firſt, to 43 deg. 20 min. theangle D oppoſite ' 
to the Perpendicular E C ; and then on the 
lines of Numbers, againft 72,8 the length of 
the ſide known on the firſt, is 68,5 and fome- 
thing more : So much is the length of the Per- 
pendicular E C, which was required. 

Inlike manner, as the Angles and Perpendi- 
cular in this right angled Triangle are found, 
even ſo are found the Angles in that other 
tight angled Triangle CE B on the other _ 

(® 
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of the Perpendicular z for yon ſhall find the 
angle EBC 14 deg. 4e min. the angle BCE 
75 deg. 20min, Andin concluſion, you ſhall 
find that the two angles at C, made by the 
Perpendicular, namely ECD andE CB will 
make juſt 122 degrees, which was the quantity 
of the obtuſe angleat C, before the Perpendi- 
cular was drawn. 


ProBLBM VIII. 


In a right angled Triangle, the Angles and the 


Hypothenuſal being given, to find any one of 


the /ides including the right angle. 


N the right angled Triangle BA C, let the 
angles known be as afore, at C58 deg. and 
atB 32 deg. and the angle at A a right angle, 
and the Hypothenuſal CB be 271 yards: and 
you would hereby find the ſides AC and AB, 
. which for to do, the rule is thus by thelines on 
my Scale. 
As the Radius, is to the angle oppoſite to 
the {ide ſought; 
So is the Hypothenuſal or ſide oppoſite to 
the right angle, to that {ide ſought, 
Therefore to find the fide A C, 
Set the Radius on the firſt, to 32 deg. on the. 
{econd, which istheangle oppoſite to the ſide 
ſought; and then, on the lines of Numbers, 
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againſt 271 the {ide known on the firſt, is 143 

and three quarters very neer on the ſecond:-So 
many footis the length of the fide AC, - 

And for the ſide AB, F 

Set the Radius on the firſt, to-58 deg. onthe 

ſecond, (which is the angle oppoſite to AB, 


| thefideſovght ; ) and then on the lines of Num- 


bers,againſt 271 the Hypothenuſal on the firſt, 
2300n the ſecoad:' So many foot is the length 
of the ſide A B, | 

Now for your further inſtru&ion, Let itbe 
ſuppoſed, that A B is the altitude of ſome bo- 
dy, asa Tree, a Turret, a Steeple, or the like, 


| which you would know,and can comeno nee- 


rer to 1t than at C; therefore at C take the 
angle of altitude BCA 58 degrees, and then 


the angle at B the top of thealtitude, madeby 


the viſual line C B, and the altitude A B, will 
be 32 deg. being the Complement of the 0b- 
ſerved angle to 90 deg, for the altitude is ſup- 
poſed to ſtand perpendicular, and to make a 
right angle at the baſe A. Thenfrom C , Mcea- 
ſure backwards in a right line 100 yards to D, 
and there obſerve theangle of altitude B DA, 
and findit43 deg. 20 min. Theſe two angles 
thus obſerved keep, and take the firſt obſerved 
angle at C 58 deg.out of 180 deg.and the Re- 
mainder is 122 deg. which is the quantity of 
the obtuſe angle B C D made by the ſtationary 
K ; line 
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ltineCD, and the viſual line CB. This angle 
of 122 deg. andthe angle obſcrvedat D 43 deg. 
20 min. add together, andthey make 165 deg, 
20 min. whictrtaken from 180 degr. the Re- 
mainder is 14 degr. 4o min. . So much is the 
angle at B, the top made by the two viſual lines 
CB and DB. Thus having attained the three 
angles of a Triangle CB D, and one fide be- 
ing the ſtationary diſtance, you may find the 
fide or Hypothenuſal C B, by the ſecond Pro- 
blem, and with the Hypothenuſal, the altitude 
by this Problem, 
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CHAP. XI. 


of Trigonometria, ſhewing the aſe of 
the double Scales of Numbers, 
Sines and T angents, m the refolu- 
tion of Triangles , either plain or 


ſpherical. 


PROBLEM. I, 


The two ſides of a retZangled Triangle being given, 
to find the Baſe, which u# the fide oppoſite tothe 
rig ht an gl Co 


N the Triangle AB C of the annexed Dia- 

' gram, Let the {ide A C be 27 deg. 54 min. 

and the fide CB 11 deg. 30min, begiven, 

and the baſe ABrequired. 
For reſolution of this qzere, ſay thus : 

As the Radivs is to the Corfine of one of 
the given ſides; So isthe Co-fine of the other 
given fide to the Co-line ofthebaſc. Therefore, 

Set the Radius on the firſt, to 62 deg. 6 min, 
the Co-ſineof the one fide given, vz2. of AC, 
27 deg, 54 min. on the ſecond, and then a- 
gainſt the Co-fine of B C, 11degr. 30min. 
which is 78 deg. 30 min. on the firſt,is 60 deg. 

C 2 
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the Co-ſine of the fide or baſe required : "So 
then the baſe AB is zo degrees. EL 


PxrxoBLEaM |]. 


The two {des being given, to find either of the 0b- 
lique angles. 


N+the Triangle A BC aforementioned ; Let 

AC be given 27 deg. 54 min, and BC 11 
deg. 3o min. and let the angle A, next the fide 
A C, beſought. Say, 

As the fine of the fide next the angle 
ſought, isto the Radius z So is the Tangent of 
the fide oppoſite to the angle ſought, to the 
Tangent of the ſameangle. Therefore, 

Ser 27 deg. 54 min. the fide adjacent to the 
angle ſoughr, to the Radius on the ſecond; 
and then againſt the Tangent of 11 deg. 3o min, 
the fide oppoſite to the angle ſought on the 
firſt, is the Tangent 23 deg. 3o min. on the fe- 
cond : So much is theangle at A that was re- 

uired, 

If the angle ſought for do appear to be a- 

 bove 45 deg. as doth the angle B, andthe (des 
leſle then 45 deg. then the beſt way to findB, 
is by the next Problem to find the baſe, and 
then having the baſe to find the angle B, 

Bur it che ſide oppoſite to the angle ſought 
be above 45 degrees, as ſuppoſe the ſides A C 

werc 
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were 61 deg. 53 min.andC B 54 deg. 28 min. 
and the angle A ſought for. Then workthus . 
Set the Radius on the firſt, ro the fine of the 
fide adjacent to the angle ſought, v/z. to the 
fine of A C 61 degr. 53 min. on the ſecond; 
and then againſt the tangent 54 degr. 28 min: 
the ſide oppoſite to the angle ſought on that 
firſt, is 57 degr. 47 min. the Tangent of the 


-angle A ſought for. Here note, that in exam- 


ples of this kind the angle found is greater 
than 45 degrees. 


PrxozsLEM [IT]. 


One ſide, and the oblique angle next unto it being 
ven; to find the Baſe. 


Et theſide A C 27 degr. 54 min. and the 
angle A 23 deg. 3o min. be giyen, and the 
Baſe A B ſought. 
As the Co-fine of the angle given, 
is tothe Radius; 
So is the tangent of the fide given, 
to the tangent of the baſe. Therefore, 
Set 66 deg. 3o min. the Co-ſine of the an- 
ole given, to the Radius, and then againſt the 
tangent 27 deg. 54 min. onthe firſt, is the tan- 


_ gent 3odeg, on the ſecond, the baſe ſought. 


If the idegiven be above 45 degrees,as were 
the ſide AC, 61 deg. 52 min. and the angle A 
K 3 57 deg: 
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57deg+- 47 min. then to find the baſe; Set the 
Radius to 32 degr. 13 min, the Co-fine of the 
angle given, and then againſt the tangent of the 


fide 61 degr. 53 min. 1s the tangent 74 degr. 
6 min, for the baſe AB, 


PrxoBlzsM IV. 


The Baſe, and one of the oblique angles being gi- 
wen; to find the other oblique angle. 


N the Triangle aforeſaid ; Let there be given 
the Baſe 3o degrees, and the oblique angie A 
23 deg. 30 min. andthe angle B required, Say, 
As the Radius, is to the Co-ſine of the baſlc+ 
So is the Tangent of the angle given, to 
ehc Co-tangent of the angle requircd. 
Theretorc, 

Set the Radiuson the firſt, to 60 degr. the 
Co-fſine of the Baſe; and then againſt 23 deg. 
30 min. the tangent of the angle given, is thc 
tangent 20 dee, 38 min. whichis the Co-tan- 
gent of the angle B, Wherctore the ſaid angle 
rs 69 deg, 22 min. 

If the angle givenbe above 45 degrees; As 
it the angle given be the angle B, andthe lcf- 
ſcr angle A ſought, then, Set the Co-fine of 
A B 60 degrees on theſccond to the Radius ; 
and then againſt the tangent of the given an- 
gle 69 degrees 22 minutes on that firſt, is 
| 23 de- 
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23 degrees 30 minutes, the Tangent of the 
Angle A. 


PROBLEM. V. 


The Baſe, and one of the oblique augles given ; to 
find the ſide next the ſame angle. 


£m the Baſe AB 3odegr. and the angle A 
23 deg. 30 min. be given, and let the {ide 
AC adjacent to the angle Abe required. Say, 
As the Radius, to the Co-fiae of the angle 
Sven - 

So isthe tangent of the baſe, to the tangent 

of the fide ſought. Therefore, 

Set the Radius on the firſt, to 66 degr. 3a. 
min. the Co-fine of the angle given on the ſe- 
cond ; and then againſt the tangent of the baſe 
30 degrees, isthe tangent of the ſide fought, 27 


| deg.54 min, 


If thebaſe beabove 45 degrees; as, Letthe 
baſe A Bbe 74 deg. 6 min, and theangle A 57 
deg. 47 min. and then to find the baſe, 

Set 33 degr. 13 min, the Co-ſine of the an- 
elegiven on the firſt, tothe Radius on the ſe- 
cond ; and then againſt the tangent of the baſe 
74 deg. 6 min, on the firſt, is 6x degr. 53 min, 


the ſide AC ſoughtfor. 
K 4 P n 0- 
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PROBLEM, VI. 


The Baſe , and one of the oblique angles given ; 
to find the ſide oppoſite to the angle given. 


LEt the Baſe AB 3odegrees, and the angle 
A 23 degrees 3o minutes be given, and [et 
the ſide C B oppoſite to the ſame angle A be 
ſought. 
As the Radius, to the Sine of the Baſe 
So is the Sine of the angle given, to the 
Sine of the fide ſought. Therefore, 
Set the Radius on the firſt, to 3o degrees, 
the Sine of the Baſe on the ſecond; and then 
againſt 23 deg.3o min. on the firſt is x1 degr. 
30 min, on the ſecond, thefide CB, which was 
ſought tor. 


PrRowitnM VII. 


One ſede, and the oblique angle next it being 9i- 
vtn; to find the other ſide. 


Etthe fide AC, 27 degr. 54 min. and th: 

angle A 23 deg. 3o min, be given, and the 
fide B Crequired. Say, 

As the Radius, to the Sine of the fide 


known ; 
Soisthe tangent of the anglekriown,to the 
tangentof thefide required, Therefore, 
; — 
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Set the Radius on the firſt, to 27degr. 54 
min, the ſine of the ſide known; and then a- 
gainſt the tangent of the angle A, 23 degrees 
30 Min, on the firſt, is the Tangent 11 degr. 
30 minutes for the fide CB, which was re- 
quired. 


ProBLEM VIII. 


One fide , and the oblique angle next it being 
known ; to find the other obliqne angle. 


Et the ſide AC, 27 degr. 54 min. and the 
angle A 23 deg. zo min. be given, and the 


- angle B ſought. Say, 


As the Radius, to the Co-ſine of the ſide 
IVEN 3 
Sois the Sine of the angle given, to the Co- 
ſine of the angle ſought. Thereforc, 

Set the Radius on the firſt,to 62 deg. 6 min, 
the Co-fine of 27 degr. 54 min, the fide given, 
and then againſt the Sine of the angle given, 
23 deg. 3o min. is the Sine 20 deg. 38 min. the 
Complement of 69 degr. 22 min, the angle B, 
which was required. 
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PROBLEM, IX, 


One fide, and th: angle oppoſite to it being known ; 
to find the Baſe. 


Et the fideB C 11 deg. 30 min, andthean- 
ole A 23 deg. 3o min, be given, and let the 
baſe A B beſought for. Say, 
As the {ine of the angle given, to the ſine 
of the {ide given; 
So is the Radius, to the ſine of the baſe, 
Therefore, 
{ Set 23 deg. 30 min. the {ine of the angle gi- 
ven on the firſt, to 11 deg. 30 min. the fine of 
the ſide piven ; and then againſt the Radivs on 
the firſt, is the ſine zo dez.on the ſecond, There- 
fore 30 deg. is the baſe {ought for. 


PROBLEM. X. 


One ſide,and the angle oppoſite to it being otven « 
zofind the other ide. 


Ee the f1deB C 11 deg. 30 min. and the an- 
gle A 23 deg. 3o min. 1 be gIVEN, and chef1de 
A C ſought for. Say. 
As the tangent of the angle given, is to the 
rangent of the gdegiven ; ; 
SO is the Radius, to the fine of the other 
(de. Therefore, 
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Setthe tangent of the angle A, 23 degr. 30 
min. on the firſt, tro the tangent of 11 degr. 30 
min. onthe ſecond ; and then againſt the Ra- 
dius on the firſt, is 27 deg. 54 min. The fine of 
the ſide A C, fought for. 

Sometime it ſo-falleth out in this Problem, 
and ſome others, by reaſon of a great angle or 
{ide that the reſolution cannot be readily done 
by the Analogie {:t down; yet you ſhall ſee 
ready waycs upon the lines to perform the 


| ſame, or by other Problems to gain the thing 


ſought. 


ProBLzM X1I. 


One ſide, and the angle oppoſite to it being known ; 
to find the other anele, | 


' Erthe fide CB r1 depr. 30 min. and the 
angle A 23 deg. 3o min. be given, and the 


*angleB ſought, Say, 


As the Co-fineof the {ide given, to the Co- 

ſine of rhe angle given; 

$9 is the Radius, to the ſine of the angle re- 

quired. Therefore, 

Ser 78 deg. 30min. the Co-fine of the ſide 
CBgiven on the firſt, to 66 deg. zo min, the 
Co-iineof A the angle given , and then againſt 
the Radius on the firft, is 69 degr. 22 min, on 
the ſccond, The (ine of the angle ſought. 
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PROBLEM. XII. 


The Baſe, and one fide known ; to find the oblique 
angle adjoyning te the ſame ſid. 


Etthe fide A C, 27 degr. 54 min. and the 

Baſe A B 30 degrees, be given, and the an- 
gle A adjoyning to the fide given, ſought for. 

Say, 

As the a of the Baſe, to the tangent of 

the {ide given ; 

So is the Radius, to the Co-ſine of theangle 

required, Therefore, 

Set the tangent of the Baſe zo degr. on the 
firſt, to 27 degr. 54 min. thetangent of AC, 
the ſide given on the ſecond; and then againſt 
the Radius on the firſt, is 66 degr. 30 min. on 
the ſecond, whoſe Co-fineis 23 degr. 30 min, 
- Thefine of theangle A that was fought. 

When the Baſe and fide beabove 45 degr. 
as, Suppoſethe Baſe A Brobe 74 deg. 6 min. 
and the fide AC 61deg, 53 min. then ſet the 
tangent of that ſide next theangle ſought, w/e, 
61 deg. 53 min. on the firſt, tothe tangent of 
the Baſe 74 degr. 6 min. on the ſecond; and 
then againſt the Rac1as on the firſt, is 32 degr, 
13 min, the Co-fine of theangle A. After this 
manner, by altering the placing of the terms 
given, one way or other, any quere may be re- 
{olved. Px O- 
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PrxosBlamM XIIL, 


The Baſe, and one fide being given; to find the au- 
gle oppoſite to the ſame ſide. 


Erthe fide A C, 27 degr. 54 min. and the 
Baſe A B 3o deg. begiveh, andtheangleB 
required. Say, 

As the Sine of the Baſe, to the Radius ; 

So isthe Sine of the {1degiven,to the Sine 
of the angle required, 

Set 3o deg. the {ine of rhe Baſe on the firft, 
rothe Radius on the ſecond, and then againſt 
27 deg. 54 min, the fine of A C the fide given 
on the firſt, is 69 deg. 22 min. Theſine of the 
angle B, which was required. 


PROBLEM. XIV. 


The Baſe, and one ſide being given; to find the 
other fide. | 


Er the fide AC 27 degr, 54 min. and the 
Baſe A B 30 degrees be given, and the fide 

B C ſought for. Say. 
As the Co-fine of the fide given, to the Ra- 
dias; So is the Co-fine of the Baſe, to the 
Co-line of the fide ſought. Therefore, 
Set 62 degr. 6 min. the Co-ſine of the fide 
giyen, to the Radius z and then againſt 60 oy 
the 
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the Co-fine of the Baſe, is 78 deg. 30 min, the 
Co-{ine of the fide B C, 11 degr. 3o min. that 
was required. 


PROBLEM. XV, 


* The two oblique angles bring given, to find the 
Baſe. 


Et the angle A be 23 degr. 3o min. and the 

angle B 69 degr. 22 min. be given, and let 
the Baſc A Bbe ſought. 

As the tangent of one of the angles, is to 

the Co-tangent of the other angle; 

So is the Radius, to the Co-fine of the 

Baſe. Therefore, 

Set the tangent of the one angle, (as of that 
at A 23 degr. 3o min, on the firſt, to the Co- 
tangent of the other angle, v/z. ro 20 degr. 38 
min, on: the ſecond; and then againſt rhe Ra- 
dius on the firſt, is the (ine 60 degreeson the 
ſecond. Which is the Co-ſine of 3o degrees, 
the Baſe AB, which was required. 


PROBLEM. XVI. 


The two oblique angles being given; to find either 
of the ſides, | 


Et the angle A be 23 degr. 30min, and the 
angle B 69 deg. 22 min, andlet the fide C 
be ſought Say, As 


UM 
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> | As the fine of one of the angles, is to the 

t Co-fine of the otherangle; 

Sois the Radius, to the Co-ſine of the fide 
oppoſite to that angle , whoſe Co-fine 
was taken. Therefore, 

Ser the fine of the angle A 2 3 depgr. 3o min. 
on the firſt, to 20 deg. 38 min. the Co-ſine of 
the other angle B 69 degr. 22 min, And then 
againſt the Radius, is 62 degr. 6 min. which is 
the Co-fine of 27 deg. 54 min. the fine of the 
fide A C ſought. Having ſhewed the uſe of 
the double lines, through all the yarieties of 
right angled Spherical Triangles, I come to 
the Oblique. 


In Oblique angled ſpherical 
Triangles. 


ProBlemM XVII. 


Two angles, and a /ide oppoſite to one of them be- 
ing given; to find the ſede oppoſite to the other. 


Erthe Triangle propoſed be A B E,whercin 
letbe given the angle E 38 deg. 15 min. and 
the ſide BA 30 degrees , and the angle A 23 
degrees 30 minutes, and let the fide BE be 
| Jough, Say, b A 
$ 
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As the Sine of the angle oppoſite to the ſide \ 

known, is to the Sine of the ſame fide, | 

So is the Sine of the angle oppoſiteto the | . 

fide ſought, to the Sine of that ſame ſide, 

Therefore, 

Set 38 deg. 15 min. the fine of the angle E, 

to the Sine of the ſide given 3o deg. (v7. A B) 

And then againſt 23 degr. 30 min. the Sine 

of the other angle A on the firſt, is 18 degr, 47 
min, The Sine of BE, the ſide ſought, 


hy, 


ProzBLBM XVIII. 


Two /ides , and an angle oppoſite to one of the 
bein known ; to find the angle oppoſite to the 
other of them. | 


I the Triangle ABE, let the fide A B bezo 
degr. the angle E 38 degr. 15 min. and the 
ſide BE 18degr. 47 min. andlet the angle A, 
which is the angle oppoſite to the fide BE, be 
ſought. Say, | 

As the Sine of the {1de oppoſite to the angle 

given, isto the Sine of the ſame angle; 

Sa is the Sine of the ſide oppoſite tothe an- 

gle fought,ro the Sine of that ſame angle, 
Therefore, 

Set 39 deprees, the (1de AB onthe firſt, to 
3$ deg. 15 min. the Sine of its oppoſite angle 
onthe ſecond ;zand then againſt 18 deg:47 min. 

| the 


UM 
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/ the Sine of BE the other fide, is 23 degr. 30 
min, the Sine of A its oppoſite angle, which is 
the thing that was to be ſought. 


PROBLEM, NIX, 


Two fides, and the an"le inclnid d berwe'n thems 
bei: g known ; to find the oiher /iue oppoſite to 
that anole. 


N the Triangle A BE, let the ſides AB 30 

deg. and A E 42 dep. 51 min, with tic an- 
gle Aincladed between them, be given,and the 
. lide BErequired. 

Here firſt a P: rpendicular muſt be ſuppoſed 
to belet fall trom the unknown angle B, to the 
ſide AE oppoſite to that angle, and now to find 
on what part of thelide A E jt will fall, Says 

As the Radius, to the Co-fine of the inclu- 

dedangle A, 
| So is the Tan;ent of AB, tothe Tangent 
of AC. Therefore, 

Set the Radius on the fi; t,to 66 deg. 30 min, 

| the Co-fine of the included angle A; and then 
againſt the Tangent of A B 3o degrees the 
leſſer ſide, is 27 degrees 54 mirutcs, the Tan- 
gent of the diſtance from Ato C, onthe {ide 
AE; therefore C is the point whereon the 
Perpendicular will fall : This diſtance A C,27 
deg. 47 min, dedudt out of the whole fide AE 
L 42 dege 
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42 deg. 51 min. And the Remainder is 14 dep, 
57min. Then ſay, 

As the Co-fine of A C, the diſtanee found, 

Is tothe Co-ſine of CE, the Remainder; 
So is the Co-fine of A B, theleſler fide, to 
the Co-fine of BE, the fide required. 
Therefore, 

Set 62 deg. 6 min, the Co-ſine of A C, the 
diſtance found, to 75 degr. 3 min. the Co-fine | | 
of CE, the Remainder, and then againſt 60 
degrees, the Co-finc ofthe fide A B, is 71 deg; 
13 min, the Co-ſine of BE, 18 degr. 47 min. 
the ſide required. 

It is to be obſerved, thatin oblique angled 
Triangles, when the terms propounded aye 
two ſides and one angle, or two angles and one 
tide, and yer nor reſolvcable by the two laſt | | 
Problems before this: T hat then a Perpendicu- 
lar is to be letfall, (or ſuppoſedto be let fail) 
from one of the unknown angles, tothe fide | 
oppoſite thereto, andſo of the oblique angled 
Triangle given, to make two right angled Tri- | ,, 
angles. Which being done , all the parts of S 
ſuch a Spherical Triangle, may be found out 
by the former Problems of right angled Tri- | , 
angles. This Perpendicular will fomerime fall | , 
within the Triangle, and that is, whea the an- 
ples at the ends of the {ide whereon the Per- 
pendicular fals, are both of one kind, that is to 

| lay, 
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' fay; both acute, or both obtuſe, as in the'Tri- 


angle A BE. And {oinctime this Perpcndicu- 
lar fals without the Triangle, and that is, when 
theangles at the ends of the fide wheron itfals, 
are of differing kinds ; that is, one acute, and 
the other obtuſe, as in the Triangle A D B, 
where the Perpendicular BC, fals onthe {ide 
A D,it being prolonged, as it mult alwayes be 
in thoſc calcs. 


PROBLEM XX, 


Two fides, with the ansle included betwten them, 
being given ; to find either of the other angles, 


LLEt the fides AB 3o degr. and AE 42 degr. 

51 min. wfth the angle A 23 degr. 3o min, 
be given, and the angle E ſought. 

As inthe laſt Problem, ſo here a Perpendi- 
cular muſt be let fall on the given fide A E, 
fromits oppoſite aingleB, and fo of the oblique 
angled Triangle, make two refangled Trian- 
ples. This Perpendicular,as afore was ſhewed, 
is thus found : Set the Radius to 69 degr. 30 
min. the Co-fine of the included anglc; and 
then againſt the Tangent of ,o deg. the fur- 
ther fide, is the Tangent 27 degr. 54 min. So 
much is the part of the fide 3 E, biwisr A 
and the point C, where the Perpe: dicular fal- 
leth. Now it 27 degr. 5.4 min. bc taken trom 


| ihe. 42 deg. 
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42 deg. 51 min. the Remain is 14 deg. 57 mins | 
for the fide of the reRangled Triangle B CE, 
Now to find theangleE, the Analogie is thus, 

As the fine of theſide CE, is tothe fine of 
the fide AC, So is the Tangent of the angle 
included, tothe Tangent of the angle ſought, 

And thercfore, 

Setthe fineof CE, 14 deg. 57 min. on the 
firſt, to the ſine of AC, 27degr. 54 min. the 
part found; and then againſt the Tangent of 
A, 23 deg. 3o min. is the Tangent 38 deer, 15 
min, the Angle E that was ſought. 

Otherwiſe, haviag let fall the Perpendicu- 
lar, and having found CE, 14 deg. 57 min, to- 
gether with the Baſe 18 degr. 47 min. thcnro 
find E, work as by the 12 Problem of reQan- 
pled Spherical Triangles, in this manner, 

Set the Tangent of the Baſe, 18 degr, 47 
min. to the Tangent of that part of the fide 
CE, 14 degr. 57min. And then againſt the 
Radius on t.ic farſt, is 38 degr. 15 min, the fine 
of theangle E, as before. In this manner may 
any of the other rerms be alſo found out, by 
one or other of thoſe Problems. 
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PROBLEM, XXL. 


Two ſides,and one angle next to the fide ſought be” 
ing given; to find the ſame (ide. 


Etthe ſides AB 3o dezr, and BE 18 depr. 

57 min. and the angle A 23 deg. 30 min, be 
given, and the {ide AE required, Here firſt let 
tall the Perpendicular B C, and ſay, 

As 60 deg. the Co-fine of AB, is to 71 deg. 
13 min. the Co-ſinc of BE, 18degr. 47 
min. 

So is the Co-ſine of AC 27degr. 54 min. 
viz. 62 deg. 6 min, to 75 degr, 3 min, the 
Co-fincof CE. Therefore, 

Set 60 deg. the Co-ſine of A B, to71 degr. 
13 min. the Co-ſine of B E; and then againſt 
62 deg.6 min, the Co-fine of AC, is 14 degr. 
3 min, the Co-fincoft CE. Wherefore CE 
is 14 degr. 57 min. which added to A C 27 
degr. 54 min, makes 42 degr. 51 min. forthe 


fide A E, which was ſought, 


| Pr 0- 
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PrRoBlEeM XXIV. 


Two ſides, axd au angle adjaccyt to one if them 
being given ; to find the aii2le incluaed be- 
tween the ſame ſides, 


Erthe ſides given be AB, 30 degrees, and 

BE 18 degr.. 47 min. with the angle A 
23 deg. 3o min. and ler the obtuſe angle B in- 
cluded betwixt the two ſides, B A, and BE, be 
required To reſolve this demand, Say, 

1 £s the Radius, to the Co-ſine of A B, 

' Sv.istheFangent of theangle A,to rhe 
. .{:. Tangent of aBc. 
2 As the Tangent of BE, to the Tangent 
of AB; So is the Co-fineofa Bc, to 
the Co-fineof c Be. Therefore, 

1 Sctthe Radius, to 66 degrees,the Co-fine 
of A'B, and then againſt the Tangent of A 23 
degr. 30 min, 1s the Tangent 69 degr. 22 min. 
the a:1gle aBc, made by letting fall the Perpen- 
dicular, and is part of the angle aBe ſought. 
Now to find the ke .nainder. 

1 Sct 18 degr. 47 min. the Tangent of BE 
on the firſt, to the Tangent of AB 3o degrees; 
and ti;enagainſt th: Co-fine of a B c, which is 
20 deg. 38 min. is 36deg.46 min, whoſe Com- 
plement 53 degr. 14 min, is the anzle c Be, 

which 
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which added to 69 degr. 22 min. makes 122 
deg. 36 min. theangle aBe, which isthe thing 
required. 


ProBLEM X XIIT, 


Two angles, with the ide lying betwixt them being 
known; to find either of the other des, 


Biee be given the angles A 23 degr. 39 min. 
and B 122 degr. 36 min. and the fide AB 
30 degrees, and ler the fide B E be requircd. In 
which caſe having let fall the Perpendicular 
BC, andfoundthe angle c Be. Say, 

As the Co-fine of c Be, is to the Co-ſine 

of aBcz 

So is the Tangent of A B, To the Tangent 

of BE. Therefore, 

Set 36degr. 46 min, the Co-fine of the an- 
elec Be on the firſt, tothe Co-ine of the an- 
gleaBc; andthen againſt zo degrees, the tan- 
gent of the f1de given, is the tangent 18 deg, 47 
min. the fide BE, which was required. 


PROBLEM. XXIV. 


Two angles, with theſi«e lying betwixt them being 
given, to find the third angle, | 


L= the angle A 23 deg. 3omin. and thean- 
gle B122dcgr. 36 min. with the fide AB 
L 4 | Zo dc- 
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30 degrees be given, and the third angle at E, 
requir red. 


Fiavirg letfa'l he Perpendicular, and found 
the anglcsa Bc,and c Be, Then fay, 

f'sihc Sineot aBc,is to the Sine of cBe; 

$- is the Co-fine of A, the angle given, to 
the C o-fine of F the angle fought, 
Therctore, 

Sct 69deg. 22 min. the Sineof aBc on the 
firſt, to53 d-gr. 14 min. the Sinc of cBe on 
the ſecond; and then againſt the Co- fine of A 
66 deg. 30 min, onthefirit, is 51 d.z.r. 45 min. 


the Co-line of the angle E, Whos E is 
38 deg. 15 min, 


PROBLEM. XXV, 


Two angles,and - fide oppoſite to oue of them btin? 
oy to fins the ſide adjacent 10 both the 


ang les. 


LF: the anzles A 23 der, 3o min and E 38 

15 nun. with the fde BA 3 o degrees, bein 
oppoſite to theangle E be given, and the fide 
AE rcquircd, 
 Havirglerfall the Perpendicular, and toge- 
ther withit fourd A C, apart of AE. 

Say then, 
As thetangent of E, is to the tangent of A. 
$045 the line of A C,to the fine of C = 
TD" Ge 
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Therefore, 

Set 38 deg 15 min. the tangent of E onthe 
firſt, to 23 degr. 30 min. the tangent of A on 
the ſecond, and then againſt 27 degr, 54 mins. 
the ſinc ofthe fide of A C onthe firſt,is 14 deg, 
57 min. on the ſecond, which is the fine of 
CF. This 14dcgr. 57 min. added to 27 depr. 
54 min, the other part A C afore found, makes 
42 deg. 5 1 min. forthe whole fide AE, which 


was ſought. 


PROBLEM. XXVI. 


Two angler, and 4 fide oppoſite to one of them be- 
ing known ; to find the third angle. 


Et the angles given be A 23 deg. 30 min.and 
'"E 38d:g. 15 min. andlct the fide A B, being 
oppoſite to the angle E, be 30 degr. andlet the 
third angle a B ebe required. 

As inthe former Problems, fo alſo in this ; 
Let fall the Perpendicvlar BC, and by it gain 
the angle a Bc, which being had, to gain the 
Remainder of theangleaBe. Say, 

As the Co-fine of the angle A, isto the Co- 

line of theangle E; | 

Sois the fine of aBc, to the ſine of cBe, 

Therefore, 

Ser 66 deg. 30min, the Co-line of the an- 
ole Aon the firſt, ro 51 dezr. 45 min, the _ 

nc 
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fine of the angle E on the ſecond; and then 
againſt 69 degr, 22 min. the ftac of a Bc on 
the rſt, is 53 degr. 14 min, the ſine of c Be, 
Theſc two angles added together, make 12 2 
degr. 36 ain. the angie A BE, which was re- 


cred, 


PROBLEM, TET1L 


The three ſides being given, to find any one of the 
anzles. 


$ Ft the three fides be A B 3odegr. AE 42 
4 deg. 51min. and BE 18 degr. 47 min, and 
tet'the angle'B be ſought. 

Toreſolve this Problem : Firſt, Addall the 
three {ides together into one ſum,of which ſum 
rake the half, and then from that half take the 
fide ppolite to the angle ſought, and reſerve 


rhe difference, As for Example. 
+5, | AB 3od. oo m. 
The .three ſides given , are J, E42d.51m. 
BE 18d. 47m. 
Tho ſum of the three ſides g1d. 38m, 
The halt of that ſum 45d. 49 m. 


Theftde A EF, oppoiite to the re- 
quired angle B, ſubſtracted £42 d. 51m, 


And the Differ, to be reſerved is 2 d. 58 m. 
ol This 
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This done, to procced to find the angle 
ſought. Say, | $ 

1 As the Radius, is to the Sine of oneof the 
fides including the angle ſought ; Sois 
the Sine of the other fide, including 
thc ſame angle, to a fourth Sine. 

2 As that fourth Sine, is to the Sine of the 
half ſum So is the Sine of the reſcr- 
ved difference. to a ſeyenth Sine. 

Therefore, 

1 Setthe Radiuson the firſt, to 30 deg. the - 
Sine of one of the ſides given, including the 
angle ſought ; and then againſt 1$ deg. 47 min. 
the Sine of the other including fide, 1s 9 degr. 
16 min. for a fourth Sine. 

2 Sect this fourth Sine 9 deg. 16 min. on the 
firſt, to 45 degr. 49 min. the Sine of the half 
{um on the ſecond ; and then againſt 2 degr. 58 
min, the Sine of the reſerved difterence, is 13 
deg. 20 min, tor the ſeventh Sine. 

This being done (by the help of a pair of 
Compaſles, or otherwiſc) divide the diſtance 
berwixt this point of 13 degr. 20 min. andthe 
Radivs into two equal parts, and the middlc 
point isat 28 deg. 42 min. whoſe Complement 
61 deg. 18 min. doubled, makes 122 dcgr. 36 
min, the angle a Be, which was ſought. 
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PROBLEM. XX VIIL. 


The three angles being onely known, to find any of 
the fid's. 


O reſolve this Problem, the angles are to 
be turned into (1des, and rhe fides into an- 
ples, (otherwiſe it 15 unreſolveable) and iris 
thus done : In ſtead of rhe greateſt anvle, take | 
its Complement to 1o de2rces, and then the 
angles convert themſclycs into ſides, and the 
fides into angles, and then the reſolution is juſt 
the ſame as inthelaſt Problem. 
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CHAP. XII. 
The Uſe of the Inſtrument in Nawi« 


gation. 


His Inſtrument, with theſs Double 

Scales inſcribed thereon, is of moſt 

excellent uſe in Navigation, as I ſhall 

ſhew in part, and le: ye the reſt tothe 
Ingenious to find our of th:mſ-lves. And 
firſt, by the Merioian Line, and Line of equal 
parrs joyned together vpon the Inſtrument 
you may do a'l things that may be done by the 
Tablc of Meridional Degrees, fer forthby Mr: 
Wright, Mr. Gunter, Mr. Wingate, and othe;s 
treating of Navigation» 


PxzoBLEs um 1, 


Two places being propeunded, the one under the 
Equinofial, and the other without ; to find 
thar Meridional Difference, 


Ook the Latitude of that place ſituate with- 
out the EquiaoQtial, upon the Mcridian line, 
and right againſt it, on the Line of equal parts, 
is the Mcridional Difference of thoſe two 


places. 
| Ex:mple 
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Example. Let the entrance of the River of 
the Amazons, under the Equinodtial, be one 
place propounded, and the Lizard in the Lati- 
tude of 50 degrees be the other place, be- 
tween which the Meridional Difference is 
deſired. 

Look 50 de$recs, the Latitude of the Li- 
_ zard onthe Meridian Line, and right againſt it 
on the Line of equal parts, is 57 degrees 99 
centeſlimal minutes, whichis 55 degrees, and 
9 tenth parts of a degree, or 57 degrees, 54 
ſexaginary minutes. So much is the Meridio- 
nal Difference of thoſe two places. 


PROBLEM, II. 


Two places having both Northerly, or both South- 
erly Latitude ; to find their Meridioual Dif- 
ference, 


Ubſtract the degrees and minutes which 

you find on the Line of equa! parts againſt 
the leſſer Latitude, from the degrees and mi- 
nutes found on the ſame Line of cqual parts 
again{ the greater Latitude, and rhe Remain- 
der is the Mcridional Difference of thole two 
places. 

Example. Lett St. Chriſtophers and the Lizard 
be two places, between which you would tind 
the Mecridional Difference; the Latitude of 

| Sr. Chriſto- 
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St. Chriſlophers is known to be 15 degrees'3a 
minutes North, to which an{wereth on the 
Line of equal parts 15 degr. 69 centefimal mi- 
nutes : the Latirude of the Lizard is alſo known 
to be 5o dcgrees North. To which on the 
Line of equal parts anſwcereth 57 degr. 90 cen- 
tclms, Now take 15 degr. 69 cent. the leſſer 
number of degrecs found on the Line of equal 
parts, out of 57 deg. 90 cent the greaternum- 
ber of degrees found on the Line of equal 
parts, and rhe Remainder is 42 degr. 21 ccnt, 
or 42 deg. 12 min of the {exaginary diviſion. 
So muchis the Mcridional Difterence deſired. 

F 


PROBLEM. IIT. 


Two places being ſituate, +he one Southerly, and 
the other Nortierly; to find the eMertdional 
Nafference. 


Air: the degrees and parts found on the 

{ 1nC -t qual parts, againſt the two L3tt- 
two.s 1ropoſed, {oughitin the Meridian Line, 
nc au them both rogecher, and the ſum of 
that addition is the Meridional Difercnce. 

[ xam;/s Let the two plices propoſed be 
the Cape of Good Hope,inthe Latitude of 26 Greg, 
39 min. Sourh, and Japan in thc Eaf#t Indies, 
whole Latitude 1s 3o degrees North. Now on 
thc Mcridian Line, look 36 degr. 30 min. and 

againſt 
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againſt it on the Line of equal parts, is 39 deg. 
15 Min. and againſt the 3o degrees is 31 devr. 
28min. Theſe two ſums 39, 15, and 31, 28, 
being added together, make 70 deg. 43 min. So 
much is the Meridional Difference required. 


PrxoBLEeM IV, 


The Latitude of two places, and their Difference 
of Longitude being known ; to find the Rumb 
leading from the one to the other. 


| Bu the two places propoſed be the Lizard 
and St. Chri/lophers , the Latitude of the 
Ltzard 50 degrees, and of St. Chriflophers 15 
degr. 30 min. and their Difference of Longi- 
tude 68 deg.3omin. Andler thc Rumb paſſing 
from the Lizard to St. Chriſtophers be required. 

Firſt, by the ſecond Problem,ſeck the Meridi- 
onal Difference between the two places, which 
you findto be 4: deg. 12 min. by that ſecond 
Pr oblem 6 The n, 

Upon the Line of Numbers, Set 68 degr, 
30 min. the Difference of Longitude on the 
firſt, to 42 degr. 12 min, the Meridional Diffe. 
rence on the ſecond; and then upon the Lines 
of Tangents againſt the Radius on the firſt, is 
the Tangent 58 deg. 21 minon the ſecond, So 
much lieth the Rumb from the Meridian, 
which is on the fifth Rumb from the Meridian 

Weſt-: 
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Weſtwatds, and two degrees 6 minutes, over 
andabove that fifth Rumb. 

Andif you beto fail fromthe Lizard to the 
Bermudas Hands, inthe Latitude of 32 degr. 25 
| min. whoſe Difference of Longitude is known 
to be Weſtwards 70 degrees ; and you would 
know*en what point of the Compaſſe you 
muſt ſteerFeur courſe thither. 

Here firſt by vtic ſecond Problem, ſeek the 
Meridional Difference, and find it 23 degr. 36 
min. And then, 

Set 70, the Difference of Longitude on the 
firſt, to 23 deg. 36 min, the Meridional Diffe- 
rence on the ſecond; and then againſt the Ra- 
diuson the firſt, is the Tangent71 deg. 21 Min, 
on the ſecond; thar is, on the point 71 deg. 21 
min. from the Meridian, or South point, which 
is on the fixthRumb, and 3 deg. 51 min. over. 
And becauſe the Bermuda lye Weſtwards 
from the Meridian of the Lizard; therefore 
the Rumb is the Weſt Southweſt point, and 3 
deg. 51 min. over. 

Hereis tobe noted, that every Rumb from 
the Meridian containeth 11 deg. 15 min. And 
. therefore the firſt Rumb makes an angle with 
the Meridian of 11 degt. 15 min. the ſecond 

Rumb an angle of 22 degr. 30 min. and fo of 
the reſt, as in the little Table following ap- 
peareth; wherein you ſee that the Gxth Rumb 

M rakes 
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makes an angle of 67 degr. 3o min, which ta- 
ken from 71 deg. 21 min, inthis laſt Example 
found, there remained 3 degr, 21 min, over the 
ſixth Rumb. 


C1) 12 deg. 15 min. 

2 | 22 deg. 30 min. 

3 | 33 deg. 45 min. 

Rumbs « 4 > 45 deg. 99 min. 
5 | 56 deg. I5 min. 

6 | 67 deg. 3omin. 
7 | 78 deg. 45 min. 
8g godeg, 00 min. 


PROBLEM. V. 


The Latitudes of two places being given with the 
Rumb ; to find the diſtance upon the Rumb. 


Et the place from whence you ſail be in the 
Latitude of 50 degrees, and the Latitude 
of a place to which you are come, be 5 2 degr, 
30min. So that the Difference of Latitude is 
2 deg. 30 min. findalſo you and that you have 
failed on the firſt Rumb, from the Meridian | 
Northerly, that is, have made an angle with 
the Meridian of 56 degr. 15 min, The Com- 
plement of the fifth Rumbto cight is 3, which 
1s 33deg. 45 min. and you would know your 

diſtance ſailed upon that Rumb. 
Set 


UMI 


jm 


TY 


N AV IGATION. 171 
| Set 33 degr, 45 min. the Co-ſine of the 
Rumb on the firſt, to the Radius on the ſecand 
and then on the Line of Numbers, againſt 2,50 
the Difference of Latitude on the firſt, is 4,50 
on the ſecond, that is to ſay, 4 degrees 50 cen- 
reſmes, or 4deg. 3o min. So much is the di- 
ſtance ſailed tipon that courſe, in degrees and 
minutes, 

Again, Let the Lizard, lying in 50 degrees of 
North Latitude, be thplace from whence you 
areto 90; and let the other place that you are 
ro go unto be St. Chrifophers, in the Latitude 
of 15 degr. 3o min. North. And the Rumb 
leading from one to the other, bearing from 
the Mciidian of the Lizard 58 depr. 21 min. 
which is ſomething more than the fifth Rumb, 
Now by theſe things known, you would know 
the diſtance upon the Rumb between thoſe 
two places. | | 

Here you muſt firſt of all ſubſtra& 15 degr. 
39min, the leſſer Latitude out of 50 degrees, 
the gieatcr Latitude, and the Remainder 34 
deg. 30 min. isthe true Difference of Latitude; 
and then, Ser 3x degr, 39 min. the Co-fine of 
the Rumb on the firſt, ro the Radins on the 
ſecond ; and then on the Line of Numbers, a- 
painſt 34,30 repreſenting 34 degr. 30 min. the 
Difference of Latitude on that firſt, is $5.46 
on the ſecond, that is 65 deg 46 min. $o much 
M 2 | 'n 
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in deprees and minutes, is the diſtance upon the 
Rumb berween the Lizard and Sv. Chriſtopher. 


PrnoBrtemM VI. 


The Latitudes of two places , and their diſtance 
being known ; to find the Rumb leading from 
one to the other, | 


Bs the two places propounded be thoſe 
mentioned in the laſt Problem, whoſe La- 
titudes were 50 degrees, and 52 degr. 3o min. 
and their diſtance known 4 deg. 3o min. &rhe 
Rumb you know not, but defire ro know it. 

Upon the Line of Numbers, Set 4,30 repre- 
ſenting 4 deg. 3o minutes, the diſtance known, 
on the firſt, ro 2,30 repreſenting 2 degrees 30 
minutes, the Difference of Latitude on the ſc- 
cond; and then upon the Lines of Sines, a- 
?4ainſt the Radius on the firlt, is the Sine 33 
deg.45 min. on the ſecond, whoſe Co-finz is 
56 deg. 15 min. So much is the diſtance that 
the courſe Jicth from the Meridian, which is 
upon the fifth Rumb. 

Or let the Lizard, inthe Latitude of 50 deg, 
and St. Chri#ophers inthe Latitude 15 degr, 36 
min. be the two places propoſed, whole Dif- 
ference of Latitude is 34 degrees 46 min. and 
their diſtance known 65 deg. 46 min. and the 
Rumb thatthe courſe lieth upon, is defired, 
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Upon the Line of Numbers, 65,46 thedi- 
ſtance known on the firſty, to 34446 the Diffe-. 
rence of Latitude on the ſecond; and then on 
the Lines of Sines, againſt the Radius on the 
| firſt, is 58degr. 21 min. on the ſecond, So 
much is the diſtance of the Rymb from the 
Meridian of the Lizard, on which the Courſe 


lieth. 


ProzwLEM VILE 


The Latitude of the place from whence you go, the 
Rumb you go upon, and the diſtance gone, being 
given ; to find the Difference of Latitude, and 
thereby the Latitude of the place you are in. 


T-= the place you go from, be in the Lati- 
tude of 50 degrees, the Rumb you have 
gone upon, the filth from the Meridian, and 
the diſtance gone, 4 degr. 3o min. And by 
theſe you defirc to know the Difference of La- 
tude, with the Latitude of the place youarein. 

Ser the Radius on the firſt, to 33 degr. 45 
min. the Co-ſine of the Rumbon theſccond ; 

and then upen the Lines of Numbers, ag 
430 repreſenting 4 dcgr, 30 min. the diſtance 
gone on the farſt, is 2,30 onthe ſecond, that is 
2 deg. 3o min. So much is the Difference of 
Latitude, This 2 degr.. 30 min. addedto the 
Latitude of the place you came from, (becauſe 
| M 3 the 
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the Courſe-was Northerly) makes 5 2 deg, 30 
min, forthe Latitzde of the place you rein. 
© Example. Soppoſe you were at St. Chri/to- 
phers, in the Latirude of 15 degr. 30 min, and 
from thence had ſailed Northwards neer upon 
the fifth Rumb from the Meridian; or on the 
\true point of 58 deg. 21 min. from the Meri- 
dian, andat length came to a place, where you 
found that you had ſailed 65 deg. 46 min.from 
St. Chriftophers, and now do dcfire to know in 
what Latitudeyou are. 

Set the Radius on the firſt, to 31 degr. 39 
min. the Co-fine of the Rumb on the ſecond , 
and then upon the Line of Numbers, againſt 
65,46 repreſenting 65 deg. 46 min. the diſtance 
one on the firſt, is 34,30 on the ſecond, ſigni- 
tying 34 deg. zo min. So much doth the Lati- 
tude you arc in, differ from that you came 
from, andbecauſethe Courſe was Northerly, 
the Latitude is increaſed, Therefore this Dit- 
ference found, 34 degr. 3o min, is tobe added 
tothe known Latitude, 15 degr. 30 min. and 
they both make 5odegrees juſt : Therefore the 
Latitude of the place you arein, is 50 degrees 
of North Latitude. 

It the place you went from had been the L- 
zard, in 50 degrees of Latitude, and you fail 
from thence more Southwards upon the point 
58 dcpr. 21 min. from the Meridian Weſt- 

| wards, 
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wards, and on this Courſe have ſailed 55 degr. 
46 min. and ſo found, that you bave altered 
your Latitude 34 degr. 30min. and are come 
to a place of unknown Latitude. In this caſe, 
becauſethe Courſe is Southerly (the Latitude 
of the place you are in, is lefſe than that you 
came from ) you mult rake the Difference of 


; Laticude found 34 deg. 30 min, from 50 degr. 


the Latitude known, the Remainder is 15 deg. 
30. The Latirude of the place you are in, 


ProBtikm VIII. 


The Latitude of the place youartin, and the La- 
titude of the place you went fromywith the Rionb 
bejug given; to find the Difference of Longi» 

tude . 


Et the two places be, one the Lzzard, in the 
Latitude of 50 degrees, from whence you 
go, and the other place St. Chriftophers, in the 
Latitude of 15 degr. 3o min. and the Rumb 
58degr. 21 min, from the Meridian, and the 
thing deſired is the Difference of Longitude. 
Firſt, by the ſecond Problem, find out the 
Meridional Difference, 42 deg. 12 min. which 
had Sct the Tangent of the Rumb, 58 deer. 
21min, on the fic{t, tothe Radius on the 4 
cond; and then upon the Line of Numbers, 
againſt 42 deg. 12 min, on the firſt, is 68 deg. 
M 4 39 min, 
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30 min. onthe ſecond. Wherefore 68 dcpr, 
30 min. is the Difference of Longitude be- 
twixt your two places, the Lizard and St. Chri- 
ftophers. 
' Andif the place you came from, be in the 
Latixudc of 50 degrees, and of that you are in, 
be 52 degr. 3o min. and the Rumb you have 
come upon, be the fifth from the Meridian,and 
you deſire the Difference of Longitude. Then, 
Set 56 deg. 15 min. the Tangent of the fifth 
Rumb on the firſt, to the Radius onthe ſecond, 
and then upon the Line of Numbers, again& 
2 deg. 30 min. the Meridional Difference of 
Latitudes on the firſt, is-3 deg.q45 min. onthe 
ſecond.. So much is the Difference-cf.Longi- 
tude deſired, according to the projection of the 
common Sea-Charr. 


PROBLEM, IX. 


In ary Parallel of Latitude , to find bow many 


leagues anſwer to one degree of Longitude 11 
that Parallel. 


: = Problem is grounded upon this Ara- 
ogie. 

As « Radius, is to the Co-ſine of the La- 
titudes So is the uwmber of leagues, in one E- 
; quinoQial degree, to the number of leagues 
- anſwering to one degree in that Latitude, 
it | Fxamnplc, 
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' Example. In the Latitude of 18 deg. 12 min. 
I demand how many leagves failing along in 
that Parallel, will alter the Longitude one 
degree e 

For Anſwer, to my deſire, I ſet the Radius 
onthe firſt, to 71 deg. 48 min. the Co-fine of 
che Latitude on the ſecond; and then on the 
Line of Numbers, againſt 20 on the firſt, the 
number of leagues in one EquinoQtial degree, 
I ſee 19 on the ſecond: And therefore every 
19 leagues failing along in that Paralle), alter- 
eth the Longitude one degree: And on the 
contrary, for every dcegree that you alter your 
Longitude, you fail 19 leagues in that Parallel, 

2 Inthe Latitude of 5 1 degrees 32 minutes, 
it is demanded, How many leagues in that 
Paralle), do anſwer to one degree of Longi- 
tude ? 

Set the Radius on the firſt, to 38 degr. 2B 
min. the Co-ſine of the Latitude on the ſe- 
cond ; and then on the Line of Numbers , a- 
gainſt 20 on the firſt, is 12 and 4renths on the 
ſecond. So many leagues failing in that Pa- 
rallel of 5 x degr. 30 min. altereth the Longi- 
tude one degree. 

If you would. know how many milcs alter 
one degree of Longitude in any Parallel. 

Then, 
Set the Radius on the firſt, to 38 depr. 


28 min. 
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28 min. the Co-fine of the latitude on the ſe- 
cond; and then on the lines of Numbers, a- 
gainſt 60 on the firſt, is 37 and about onethird, 
which is 37 miles, and one third of a mile, to 
make one degree of longitude in that Parallel 
of latitude. And contrariwiſe, if you find you 
have altered your longitude one degree, you 
are then remoyed 37 miles, and about one 
thirdof a mile, 


PrxoBLEM N. 


To fiad how many miles anſwer to many degrees 
ef Longitude in any Parallel. 


Uppoſe you ſhould fail along in the Paral- 

[el of 50 degrees , until you have altered 
your longitude 35 degrees, and then would 
know how many miles you have ſailed, 

Firſt, reduce 35 Equinoctial degrees into 
minutes, by multiplying them by 60, and they 
make 2100minutes. Then, 

Set the Radius on the firſt, to qo depr. the 
Cosſfine of the latitude on the ſecond and 
then againſt 2100, the Difference of longitude 
in minutes, upon the firſt on the line of Num- 
bers, is 1350 on the ſecond. So many miles 
anſwer to 35 degrees, in that Parallel. 

But if you would know how many leagues 
you have failed, inaltering your langitude 35 
' Ye degrees, 
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degrees, then reduce the 3 5 degr. into leagues, 
by multiplying them by 2o,and they make 700, 
Now, Ser the Radius ro 49 degrees, as afore, 
and then right againſt 700, inthe line of Num- 
bers on the firſt, is 450 on the ſecond, So maa- 
ny leagues you have ſailed, 


PROBLEM XI, 


Upon any Rumb propoſed,to find how many leagues 
40 anſwer to one degree of latitude inthe Me- 
ridian, or of any great circle. 


His. Problem is refolved by this Ana» 
logie. 

As the Co-fine of the Rumb from the Me- 
ridian, Is to the Radius ; 

Sois 20 leagues, the meaſure of ene degree 
in any great circle, To the leagues that 
an{wer to one degree upon that Rumb, + 

Example. Suppole you ſail upon the fourth 
Rumb from the Meridian, which is the point 
of Northeaſt, or Northweſt; or eiſethe point 
Southeaſt, or Southweſt, and defire to know 
upon that Rumb, how many leagues do anſwer 
to one degree of the Meridian, or alter the la- 
titude one degree. 

Set 45 degrees, the Co-fine of the Rumb 
on the firſt, to the Radius on the ſecond, and 
then on the line of Numbers, againſt 20, the 
number 
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number of leagues in a degree of a great circle 
on the firſt, is 28 and almoſt an half. There- 
fore 28 leagues and an half, make one degree, 
or alter the Laritude one degrec, in failing up- 
on that Rumb. 
If you defire to know how many miles ſail- 
ins on any Rumb, alter the Latitude one de- 
ce, as here in this Example of the fourth 
umb ; then ſet 45 degrees, the Co-fine of 

the Rumb on the firſt, to the Radius on the (c- 
ſecond; and then on the lines of Numbers, a- 
gainſt 60 onthe firſt, is 85 and ſomething aboye 
en the third, So many miles, on that fourth 
Rumb., altereth one deeree of Latitude. 

. I am now in the middeſt of the Sea, where 
if I ſhould fail through all particulars that my 
Inſtrument is capeable of, 1 ſhould with my 
eravel fill a great Volume, I will therefore 
leave off wading any further in this Subje, 
and lcavethe reſt to the ingenuous Praftition- 
ers in Navigation, to whom I wilh proſperity 
inall their honeſt and laudable undertakings, 
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| The Uſe of the double Scales of Sines 


and Tangents on the Inftrument, in 
Dialling. 


PROBLEM. I. 


To findthe diftance of the hours from the Line of 
twelve a clock, is Horizontal Dials, made for 
an oblique Sphere. 


Er an Horizontal Dial be propoun- 
ded, to be drawn for the elevarion of 
the Pole 51 deg. 3omin. For maki 
whereof the Analogie ſtanderh thus : 

As the Radius, Is to the Sine of the Eleya- 
tion ; 

So is the Tangent of the hours in a righit 
Sphere from 12, Tothe Tangent of the 
fame hours from the line of 1 2,in the ob- 
lique Sphere propounded, Therefore, 

Ser the Radius on the firſt, to the Sine of the 

Elevation given, v4. to 51 deg. 30 min. on the 
{ſecond ; and then the Inſtrument unremovyed, 
againſt 15 deg. the Tangent of an Equinodtial 
hour on the Fa. is 11 degr. 51min, the Tay- 
gent of one hours diſtance from the line of 12 
aclock 
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 aclock. in the oblique Sphere of 51 degr. 30 
min, and againſt 3o degrees on the firſt, being 
the diſtance of two Equinotiai hours, is 24 
ag. 19-:min.: on the ſecond, for the diſtance 
of two hours from theline of 1 2, in that given 
laticude. And likewife, againſt the Tangent of 
45 degrees on the firſt, the diſtance. of three 
Equinotial hours, in a right Sphere on that 
Srſt, is the Tangent of 38 depr. 3 min. on the 
ſecond, for the diſtance of the hours. ot 3 and 
9aclock, from the hour-line of 12, in that gi- 
ven latit1de. 

' But now for the fourth and fifth hours, be- 
cauſe the Tangeants of thoſe hours be aboyc 
45 degrees, you muſt work backwards in this 
manner: The Inſtrument not ſtirred, look 60 
degrees, the equall diſtance of the fourth hour, 
in a right Sphere on the ſecond; and then a- 
eainſt thar Tangent of 60 degrees on that fe- 
cond, is the Tangent 53 degr. 35 min. on the 
firſt, for the hours of four and eight ; and alſo 
againſt the Tangent of 75 degrees, the fifth 
equal hour on that ſecond, is the Tangent 71 
degr. 6 min. on the firſt, for the hours of 5 
in the fore-noon, and 7 atter noon : As for the 
hours of 6 ands, they arc ar juſt 90 degr. from 
the hour-line of 12 aclock, and fo for any 0- 
ther laticude: for the hours of 5 and 4 in the 
morning , thcy are Equally diſtant pre 
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hour of 6, as is 7 and $8; and fo in the after- 
noon, the hours of 7 and 8 are equally diſtang 
from 6, asis 5 and 4. By the ſame rule ſhall 
you find half hours and quarters, as when you 
would haye the true diſtance of one hour & an 
half from the noon-line, then work by the 
Tangent of 22 degr. 3o min. andin ſo doi 
you ſhall have 17 degr. 38 min. to be che & 
ſtance of one hour and an half from the noon- 
line, in the Jatitude of 5 1 degr, 30 min. and fo 
tor any other. 


ProBtaM I]. 


CA Dial being made,and the Elevation for which 
it was made not betng known ; to find for what 
Latitude it # made. 


Irſt of all, get the diſtance between the 

hours of 12 and 1, which had, Set the Tan- 
gent of 15 deg. on the firſt, to the Tangent of 
that diſtance on the ſecond , and then againſt 
the Radius on the firſt is the Sine of the Eleva- 
tion ſought for on the ſecond. 

Example. There is an old Dial, which doth 
appearto bea good one, and I defire ro know 
for what Latitude it was made.as alſo whether 
it be true made, or not, which to do, I firſt 
ſeek the diſtance betwixt 12 and 1, and find it 
I1 degr. 51min. Therefore 1ferthe Tanger: 

- 
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of 15 degrees on the firſt, to the Tangent of 

t diſtance, 11 deg. 51 min. on the fccond ; 
and then againſt the Radius on the firſt, is the 
Sine 51x degr. 3o min. on the ſecond, Where- 
upon I conclude, that the Dial was made for 
the Elevation of 5: degr. 30 mir. Thus may 
you examine any Dial, whether it be trucly 
made, or not. 


PrkoprtsmM 111].. 


To find the diſtances of the hour-lines, from the 
line of 12 a clock ts 4 dire South Dial, for 
any Elevation proponnded. 


N the Latitude of 51 degf. 30 min, a Dial is 
to be made, wherein to find the diſtance of 
the hour-lines from the line of 12 a clock. 
Say as in the firft Problem, 
As the Radius, To the Co-ſine of the Poles 
Elevation ; : . 

\ Soisthe Tangent of any hour given, To the 
Tangent of the hour-linc from the Me- 
ridian. Therefore, | 

Set the Radius on the firſt, to 38 degr. 30 
min. the Co-ſine of rh: Lztitude on the ſe- 
cond ; and then againſt the Tangent of 15 deg. 
on the firſt, is the Tangent of 9 degr. 28 min. 
on the ſecond, for the hours of 1and 11, and 
againſt 3o degr. on the firſt, is the Tangent 


19 deg. 
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19deg. 46min. onthe ſecond, thediſtance of 

the hours of 2 and 10, from the line of 12. 

And againſt the Tangent 45 on the firſt, is the 
' Tangent 31 deg. 54 min. onthe ſecond, for the 
| diſtance of the hour-lines of 9 and "K from the 
| lineof 12. And now backwards, againſt the 
Tangent of 60 deg. on the ſecond; is 47 degr, 
10 min. on the firſt,the Tangent ot the diſtan- 
ces of the hour-lines of 4 and 8, from che line 
of 12. Andlaſtly, againſt 75 degr. on the ſe- 
cond, is 66 deg. 43 min. on the firſt, the Tan- 
gent 'of the diſtance of the hour-lines of 7 
and 5, from theline of 12. For the huurs of 6 
and 6, they make right angles with the Me- 


ridian, 
PROBLEM, IV. 


| In 4 vertical Dial inclining, having the EleUd- 
tion of the Pole above the Plane; to find the 
diſtance of the hour-lines from the hour-line 
of 12 a clock, 


Er ſuch a Plane be propounded , wh. 'c 

North part is elevated above the Horizo1 | 
E-26 deg. 3o min. which taken from the Eleva- [ 
tion of the place 51 degr. 3o min, leaveth ;5 | 
degrees, for the Elevation of the Pole abvve 

the Dials Plane : Wherefore to find the di- 

ſtance of the hour-lines in ſucha Dial from the 

Mcridian, or hofr-line of 12, Say, 

N 


JMI 


-- 


I $6 The uſe of the double Scale tn 


As the Radius, Is to the Sine of the Eleya- 
tion above the Plane ; 
Sois the Tangent of any EquinoQial hour, 
To the diſtance of the ſame hour-line 
from the Meridian. Therefore, 
” Sctthe Radius on the firſt, to 35 degrees,the 
Sine of the Polcs Elevation above the Dials 
Plane; and then againſt the Tangent of 15 de- 
grces,which is the Tangent of one EquinoGial 
hour on the firſt, is 8 degr. 45 min. on the c- 
cond, the Tangentof the diſtance of the hours 
of 1 and 11, from the hour-line of 12: and 
againſt zodegr, on the firſt, is 18 degr, 19min. 
on the ſccond, for the hoars of 2 and 10, And 
for the reſt of the hours, you ſhall have them, 
as you hadthoſcin the former Dials, 


PROBLEM. V. 


In any ere declining Dial, to find the diſtauce of 


the Styll from the Subſtyll, and of the Subſtyll 
from the Meridian. 


]* the Latitude of 52 degr. I would make a 
Dial to a wall, declining from the true South 
point 45 deg. wherein firſt to find the diſtance 
of the Styll from the Subſtyll,the work is thus: 
As the the Radius, To 45 degr. the Co-fine 

, , of the dcclination of the Dials Plane 

from thetrue South point, = ; 
0 
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So is 38 degr. the Co-fine of the Latitude 
To 25 deer. 48 min. the diſtance of the 
Styll from the Subſtyll. Therefore, 

Set the Radivs onthe firſt, to 45 depr. the 
Co-finc of the Declination on the ſecond; and 
then againſt 38 degr. the Co-finc of the Lati- 
rude on the fi {t, is 25 degr. 48 min, on the ſe- 
cond. So much is the diſtance of the Styll 
from the Subſtyll, or height of the Styil. 

Or {ct the Radius to 38 deg,and thenagainſt 
45 CeZ.1S 25 deg. 48 min. 

And then for the diſtance of the Subſtyll 
from the Meridian, this is the Rule. of 

Take 64 degr. 12 min. the Co-fine of that 
25 dcgr. 48 min. the diſtance found, and 5 2 
degr. the Latitude of the place, and count the 
greater of them two Sines for the firſt rerm 
in the rule of Proportion , and the lefler of 
them for the ſecond term, and the Radius for 
the third term, And then, 

Set the Sine 64 degr. 12 min, on the firſt, 
(which is the C by *os of that ſine afore found) 
tothe Radius on the ſecond; and then againſt 
52 degrees, the Latitude of the place on the 
firſt, is 61 degr. 5 Min, on the ſecond, whoſc 
Complement is 28deg. 55 min, So much is 
the diſtance of thc Subſtill from the Meridian, 
in {ucha dcclining Dial. And foot any other. 
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But I ſceby my Dial, that the Sun is decli- 
ned from the Meridian far into the Weſt, caſt- 
ing his ſhadow athalf an hour paſt lixa clock 
after noon, and Saturday night, AuguF the 
firſt 1557, time to leave work. And for as 
much as my occaſions call me another way for 

the next week, and for many weeks after, 

I muſt leave off proceeding any 
further in this Subj. 
of Dialling. 


Advertiſement. 


yy Reader might here expet# to have found the 

figure of the 1/ rument, but it would have gi- 
ven bim little or no [poppy beſides, the Deſcri- 
ption thereof s ſo well known to Mr. Anthony 
Thompſon, /iving in Hoſier- Lane neer Welt 
Smithfcld, 7n London, who mo#t accurately ma- 
beth thi, an1 all other Mathematical Inſtruments, 
either in Braſſe or Wood, that I found it wholly un- 


pect ſary and uſele ſe. 
S. P. 
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